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SUBJECT: Manufacturing Methods and Technology (MMT) Program Project
Execution Report, Second Half CY80

SEE DISTRIBUTION

1. Reference AR 700-90, Cl, paragraph 3-8e(l), 10 Mar 77, subject:
Logistics, Army Industrial Preparedness Program.

2. The Project Execution Report is a summary compilation of the MMT
Program Project Status Reports (RCS DRCMT~30l) submitted to IBEA from
DARCOM major Army subcommands (SUBMACOM) and project managers. This
document is used as a management tool for monitoring the progress of
MMT projects. There are separate sections in the report showing pro-
jects that are new, active, and tompleted. Also, included is a dis-
cussion of the overall DARCOM Program.

3. Persons who are interested in the details of an individual project
should contact the manufacturing technology represenative at the SUB-
MACOM. A list of those representatives is included in Appendix 1V to
this report. The Project Officer for this task is Ms. L. Hancock, AV
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INTRODUCTION

BACKGROUND

The Army Manufacturing Methods and Technology (MMT) Program was estab-
lished in 1964 as a part of the Army Production Base Support (PBS)
Program. The MMT Program has goals of improving existing manufactur-
ing technology, translating new technology into production line pro-—
cesses, and supporting the modernization and expansion of the military
: ' hardware production base. The program is governed by the provisions

§ of AR 700-90, Chapter 3, which has been recently updated and submitted
to the field in its draft form.

I
wzd

COMPOSITION OF THE REPORT

| This MMT Project Execution Report provides the status summaries of 473
| active projects which have a total authorized cost of $214,491,000.
Total MMT program statistics, as well as the summaries of the active
projects are also included. The report is compiled, edited, and pub-
lished for HQ, DARCOM by the Manufacturing Technology Division of the
Army Industrial Base Engineering Activity (IBEA) in accordance with AR
700-90, Cl, paragraph 3-8e(l).

Distribution of this report is extended to Army materiel developers

; and users and to counterparts in the Navy and the Air Force. In-
quiries on the detailed technical aspects of any individual project

: may be answered by the MMT Program representative of the action com-
‘ mand under which the project was completed or is being executed. In-
quiries or suggestions concerning this report or other facets of the
MMT Program may also be directed to the Manufacturing Technology
Division of IBEA.

The report is composed of three major sections:
a. Projects Added 2nd Half, CY80 - A list divided by organization

of all projects funded during the second half of CY80. 1Included is a
nairative of the problem for each project.

b, Projects Completed 2nd Half, CY80 - A list divided by organi-
zation of all projects completed during the second half of CY80. In-
cluded is a narrative of the final status for each project.

c. Summary Project Status Report - These reports are divided by
organization and include a summary of funding by fiscal year and a
narrative status for each project.

FIRIRPILIPC R, M EITA"¢ o (Ut 27 BBt L e R SRR




DISCUSSION

Manufacturing Methods and Technology (MMT) Projects and Efforts
are major elements of the Army's Manufacturing Technology (MANTECH)
Program. AR 700-90 succinctly describes the MANTECH objective as the
improvement of the industrial readiness and efficlency of the produc-
tion base for Army materiel. Further defined objectives are stated in
the Statement of Principles for the DOD Manufacturing Technology Pro-
gram. This Statement, originating at the Deputy Under Secretary of
Defense level, not only establishes ground rules for the Program but
highlights the level of emphasis that the Program receives.

To attain the objectives described in the Statement of Principles,
the Army funds discrete work units, called Projects, on a yearly
basis. These projects, identified by a seven-digit number, contain
work requests, which upon completion will result in an end produrt
whose technical transfer can be effected. At times, in order to have
a total work package which is implementable, (i.e., which can achieve
the payback for which the work was funded) the scope can be of such a
magnitude that total funding in one fiscal year can be an inefficlent
use of resources. In this event, the total work might be multi-year
funded, (i.e., be more than one prolect, each having a technically
transferrable end product). These totsl implementable work units are
called "Efforts". These Efforts can consist of many projects or just
be one pruject, depending on the amount of work required to achieve
the implementable technical goal. Efforts are identified by a four-
digit number which is the same as the last four digits of a project or
projects which make up the effort.

The following three charts (Figures 1-3) summarize MMT project re-
porting and funding status for the 2nd Half of CY80. These summaries
include data from the Major Army subcommands (SUBMACOM) that have
active projects and the AMMRC and DARCOM sponsored projects. Cumula-
tive figures pertaining to project distribution and expenditures of
funds on contract and in-house are provided. Completed projects are
not included in this section. They are listed in a separate section
on page 27 which gives a final work status for each project that was
completed during this reporting period.

A summary of the MMT program (Figure 1) indicates that the number
of active projects has decreased by 27% in comparison with the 2nd
half of CY79. The comparison is made hetween parallel reporting
periods (2nd half, CY79 and 2nd half, CY80) in order to observe the
project number and funding changes that occur within each command and
within the total program. The data on this chart shows projects that
were active for the period July througnh December 1980, It can be
noted that there was a decrease in number of projects and authorized
funds within every command except AMMRC/DARCOM/DESCOM. This decrease
reflects a decline in funding levels and points out continuing success
in the close-out of old projects. Another cause tur the decrease was

PUECEING PAGE BLAMK-NOT FILMGD



the late funding of the FY81 program. Musay of the newly added pro-
jects were not funded until after Decemter 1980 whereas during the
previous year (2nd half CY79) much of the new program had been funded

MMT PROGRAM SUMMARY

Numbar of Projects Funding Status !
'
Organization |2nd Halt{Z2nd Halt{Percent{ 2nd Halt 2nd Hatt | Percent i
Cyr9 Cr80 {Change cY?9 CY8so Change '
TECOM 4 3 -25 3,267,400 2,553,000 -22
AVRADCOM 93 Ky =23 25,216,600 | 23,263,300 -8
M1COM " 62 | =16 | 28,979,300 | 21,680,600 | =25
ARRADCOM/ARRCOM| 229 152 =34 133,051,800 | 86,698,400 ~35
(Ammo )
AHRADCOM/ARRCOM 96 64 -33 17,335,600 | 12,962,500 =25
(Weapons)
MERANOM 21 15 -29 6,353,000 4,120,000 =35
CORDACOM 10 8 =20 4,443,600 4,185,000 -6
ERADCOM 48 41 -15 28,148,100 | 25,905,200 -8
CARCOM/AMMRC/ 13 13 0 20,671,900 | 16,941,900 -18 1
DESCOM
NARADCOM 5 4 =20 1,506,600 637,100 -58
TACOM 53 39 -26 17,218,000 | 15,544,400 -10
TOTAL 646 473 -27 286,191,900 |214,491,400 -25
Figure 1

by the end of December, Numerically, the largest decreases were in
Ammunition and Weupons. ARRADCOM/ARRCOM (Ammunition) reflect the
largest decrease in active funding level with reduction in authorized
funds of $46.4 million.

FRECEDING PAGE BLANK-NOT FILMED



A breakout of the active projects by fiscal years is shown in Fig-~ .
ure 2. An increased emphasis has been placed during the past year on
closing out older projects. The success of this close-out is shown by
comparing the fiscal years 73-7T of the 2nd half CY79 with the current

ACTIVE PROJICTS BY FISCAL YEAR

Organization 174115116 77T1771718)79]| 807 81 [TOTAL ‘
TECOM 1 1 1 3
AVRADCOM 2 Sy 13125 27 72
MICOM 1 2112119123 5 62
ARRADCOM/ARRCOM 1 8 t{w]23]5 1|50 8 | 152
(Ammo )
ARRADCOM/ARRCOM | 1 7 TN 64
(Weapons)
MERADCOM 1 1 5 5 3 15
CORADCCM 1 1 2 2 2 8
ERADCOM 2 10 Sj{loj 12 2 41
DARCOM/AMMRC \ 1 2 3 4 2 13
DESCOM
NARADCOM \ 1 2 4
TACOM ! Sf1wf 1|2 39
TOTAL 0 0 2|3 3134 ] 6 J132 1166 | 62 | 473
2nd CY79

TOTAL 1 5115 ] 40 6 | 86 [141 {181 ' 0 | 646

Figure 2

period. A year ago there were 67 active projects for these fiscal
years., There were only 18 active projects (73-7T) during the 2nd half
CY80. The total span of the active MMT program is now seven years.

& B A
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P

Also, there was a total of 118 projects completed overall during the
current reporting period. This is the largest number of projects com
pleted during a six~month period within the last two years. Figure 3

PROGRAM FUNDING EXPENDITURLS

(MILLIONS)
Author i zed Contractor In=House

Organization Projects Funding Amount Expended |[Remaining Expended
TECOM 3 $ 2.6 |3 0.2  $*0.2 (88%) |3 2.4 3 1.4 (60%)
AVRADCOM 72 23.3 1.3 6.5 (57%) | 11.9 1.5 (12%)
M1COM 62 21,7 12,0 8.6 (715) | 9.7 2.8 (28%)
ARRADCOM/ARRCOM 152 86,7 48,8 25,1 (51%) | 37,9 22,4 (59%)
(Ammo)
ARRADCOM/ARRCOM 64 13.0 4.1 1.8 (43%) 8.9 3.3 (37%)
(Weapons)
MERADCOM 15 4, 3,2 1.8 (56%) 0.9 0.2 (23%)
CORADCOM 8 4,2 2. 1.1 (51%) 2,1 0.2 ( 8%)
ERADCOM 41 25,9 18,7 11,2 (608) 7.2 1.6 (22%)
DARCOM/AMMRC 13 16,9 1.1 3.4 (44%) 9.3 8.8 (94%)
DESCOM
NARADCOM 4 0,6 0.5 0.3 (67%) 0,1 *0.1 (42%)
TACOM 39 15,5 1.7 4,1 (53%) 7,9 1.2 (15%)
TOTAL 473 $214,5% $116,3 $64.1 (55%) 1398,3 $43.5 (44%)
2nd CY79
TOTAL 646 $286.2 $120.8 $70,0 (58%) {$165,3 $55.2 (33%)

Figure 3

*All values rounded to one decimal places

indicates at what rate the project funds are being expended. The
percent of in-house expenditures has increased by 117 from the 2nd
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half CY79 and the percent of contract expenditures has remained about
the same. This would seem to indicate that in-house funds are being
expended at a greater rate than in the past. While this is true to a
degree, other factors have also resulted in this apparent program im—
provement. As stated earlier, the late funding of the new FY81 pro-
gram caused a decrease in funding level through December 1980. This
explains part of the significant difference between in-house fundc
from the 2nd half CY79 ($165.3 million) and the 2nd half CY80 ($98.3
million). The 2nd half CY79 period which included more new projects,
would thus have more funds remaining in-house. This then would result
in a smaller expenditure rate than the current period.

Accuracy of project information depends on the quality of the pro-
ject status reports submitted to IBEA from the commands. Efforts were
again made this period to improve the quality of individual reports.
Any report containing significant errors or inadequate description of
accomplishments was sent back to the command for correction.

Accuracy also depends on a complete submission of all the project
status reports for each command. In December, a call letter was mail-
ed out to each SUBMACOM. Inclosed with this letter was a computerized
listing of the projects for which a status report was required for
this reporting period. There were 30 reports, which five weeks after
the due date, were not submitted. This is reduction of elight reports
compared to the last report period. This is significant because the
cutoff date was moved up a week and yet the number of delinquent
status reports was reduced. The following list shcws the number of
delinquent reports within each command.

TECOM
AVRADCOM
MICOM 2
ARRADCOM/ ARRCOM
(AMMO)
ARRADCOM/ARRCOM
(WPNS)
MERADCOM
CORADCOM
ERADCOM
DARCOM
AMMRC/
DESCOM
NARADCOM
TACOM

ro w o &0

- OO0 0O OO0

This delinquency creates a void in the information presented in
the compiled report. Continuing improvement in this area will insure
a more useful review of the progression of the MMT Program.

PRECEDING  PAGR BLAMK-NOT FILMGD
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MMYT PROGRAM
PROJECTS ADDED 2nd HALF, CY80




ﬁ PROJECTS ADDED IN 2ND HALFy CY80

DARCOM

| D 81 5053
DIGITAL ELEVATION DATA DUBBING FACILITY (DEDDF)

TECHNOLOGY EXISTS TO TRANSFER FORMATTED DIGITAL ELEVATION
DATA (FOR MAPS) FROM 9-TRACK COMMERCIAL TAPES TO CASETTES
COMPATIBLE WITH THE FIREFINDER SYSTEM. HOWEVER THIS TECH
HAS NOT BEEN INTEGRAGED INTO VAN-MOUNTED PORTABLE FIELD
FACILITIES.

MERADCOM

£ 81 37117
HIGH TEMPERATURE TURBINE NOZZLE FOR 10KW PU

SUPER ALLOY METALS USED IN HOT COMPONENTS OF GAS TURBINES
ARE LIMITED IN OPERATING TEMPERATURE AND ARE SUBJECT T0
PREMATURE FAILURE IN DUSTY OR CORROSIVE ATMOSPHERE., ALLOY
METALS ARE STRATEGIC MATERIALS AND ARE COSTLY TO
MANUFACTURE,

E 81 3747
LACV=30¢ SKIRT ¢ FINGER COMPONENTS

FABRICATION OF SKIRTe FINGERS AND CONES IS CURRENTLY HIGHLY
LABOR INTENSIVEs LEADING TO HIGH COMPONENT REPLACEMCNT
COSTS,

€ 81 3759
KEVLAR CABLE REINF FOR MILITARY BRIDGES

TO PROVIDE LIGHT WEIGHT REINFORCEMENT TENSION MEMBER HAVING
HIGH TENSILE PROPERTIES AND MOOULUS.

CORADCOM

F 81 3036
CAD/CAM OF SPECIAL ELECTRONIC CIRCUITS (CaM)

SEMICONDUCTOR INTEGRAYED CIRCUITS NEEDED FOR SPECIAL
COMMUNICATIONS EQUIPe MUST BE CUSTOM DESIGNED FOR EACH NEW
APPLICATION. EACH I1C REGUIRES SEVERAL MASK SETS AND &
NUMBER OF IC ARE REAUIRED FOR EACH DEVICE. CONSIDERABLE
ARTMORK IS REQUIREOD.

s FRECEDING PAGE BLANK-NOT FILMEKD




PROJECTS ADDED IN 2ND HALFy CY80
(CONTINUED)

F 81 3056
ELECTROLUMINESCENT NUMERIC MODULES

HIGH CONTRAST NUMERIC READOUTS ARE REQUIRED FOR SUNLIGHT
LEGIBILITY AND FULL ENVIRONMENTAL OPERATION IN TACTICAL
EQUIPe ELECTROLUMINESCENT MODULES NEEDED TO FULFILL THIS
RESUIREMENT ARE AVAILABLE ONLY AS SMALL OTYe HIGH COSTy LAB
BUILT SAMPLES., i

ERADCOM

H 81 3031
106 UM CO=2 TEA LASERS

LASERS CONSTRUCTED IN UNIT QUANTITIES ARE EXPENSIVE AND
VARY IN SPECIFICATIONS. PRESENT RANGE FINDER LASERS HAVE
REDUCED ALL WEATHER CAPABILITIES AND ARE INEFFECTYIVE
AGAINST COUNTERMEASURE SMOKES.

H 81 5110
COMMON MOOULE DETECTOR ARRAYS

MERCURY=CADMIuM TELLURIDE DETECTOR ARRAYS ARE NOW HAND
LAPPED AND POLISHED. CONTACTY MASKING IS USED FOR
PHOTOLITHOGRAPHY AND WET ETCHING FOR DELINEATION. ALSO»
GOLD WIRING IS USED FOR LEADOUTSe THESE ARE LABOR INTENSIVE
AND NON~UNIFORM.

AMMRC

M 81 6390
MMT PROGRAM IMPLEMENTATION AND INFORMATION TRANSFER

THE SUCCESS OF THE MMT PROGRAM IS VERY DEPENDENT ON MMETHER
THE RESULTS OF MMY WORK GET IMPLEMENTECe. THIS IN TURN IS
DEPENDENT ON WHETHER INFORMATION CONCERNING THE MMY
TECHNOLOGY IS MADE AVAILABLE AND USED RY CONCERNED PARTIES.

NARADCOM

Q 80 8063
IMPROVED METHODS OF MFG OF BUTYL RUBEER HANDWEAR

THE FRESENT METHOO OF STANDARD BUTYL RUBBER GLOVE FOR OW
PROTECTION IS BY A SOLE SOURCE DIPPING PROCESS WHICH

REGUIRES CTLOSE QUALITY AND ENVIRONMENTAL SUPERVISION
INCREASED COST AND LIMITED DURABILITY AND PROTECTION.

16
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FROJECTS ADDED IN 2ND KHALF,y CYE&O
(CONTINUED)

@ 80 8066
CONTINUOUS FILAMENT HELMET PREFORM

CONVENTIONAL MODE OF 'MOLDING THE PASGT HELMENT 1.E. WEAVING
KEVLAR YARNS INTO FABRIC CUTTING PREFORM AND LAYING UPs IS ,
VERY WASTEFUL.

TACOM

T 80 4392
JOINING DISSIMILAR METALS

CURRENT ARMOR OESIGNS ONLY EMPLOY ONE TYPE OF METAL FOR
WELDING.

T 81 5014
IMPROVED FOUNDRY CASTINGS UTILIZING CAM

FOUNDRY CASTING PROCESSES ARE WASVEFUL OF RAW MATERIALS AND
ENERGY .

T 81 5054
LASER SURFACE HARDENED COMBAT VEHICLE COMPONENTS

PRESENT METHODS OF SURFACE HARDENING INPUTS HEAT OVER L ARGE
SURFACE AREA.

T 80 5062
ARMORED VEHWICLE VISION BLOCKS

FABRICATE AN ECONMICALLY IMPROVED BALLISTIC VISION DEVICE.

T 81 5068
NEW ANTI-CORROSIVE MATERIALS AND TECHNIQUES (PHAST II)

METALLIC COMPONENTS ARE DETERIORATED BY THE ENVIRONMENT,

T 81 507%
MILITARY ELASTOMERS FOR TRACX VEMICLES (PHASE ID)

TRACK LIFE IS HELD AT ITS PRESENT LEVEL BY FAILURE OF
RUBBER COMPONENTS SUCh AS BUSHINGSs PADS AND BLOCKS.

T 81 5062
FLEXIBLE MACHINING SYS (FMS) PILOT LINE F/TCV COMPONENTS

PARTS FOR TRACKED COMBAT VEHICLES ARE TYPICALLY NOT
MANUFACTURED IN LARGE QUANTITIES. BECAUSE OF THISy MASS PDN
TECHNOLOGIES THAT RESULT IN LOWER PDN COSTS ARE NOT USED.

17
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PROJECTS ADDED IN 2ND HALFe CYv80
(CONTINUED)

Bl 5090

IMPROVED AND COST EFFECTIVE MACHINING TECHNOLOGY (PHASE III)

MACHINE DATA ON NEWER MATERIALS AND NEW REMOVAL RATES ARE
NOT ESTABLISKED.

81 5097

INTEGRALLY CAST LOW COST COMPRESSOR (PMHASE III)

TURBINE BLADES AND DISCS MUST HAVE ADEQUATE LOW AND HIGH
CYCLE FATIGUE PROPERTIESe AXIAL COMPRESSOR STAGES ARE
DESIGNED AS SEPARATELY BLADED ASSEMBLIES.

81 6011

SPRINGS FROM FIBER/PLASTIC COMPOSITES

STEEL SFRINGS FOR TACTICAL VEHICLES ARE HEAVY AND SUBJECT
TO FAILURE FROM FATIGUE. CARBON FIBER COMPOSITES ARE
LIGHTER AND HAVE EXCELLENT FATIGUE RESISTANCE.

81 6053

WELDING SYSTEMS INTEGRATION

OF ALL METAL WORKING PROCESSES EMPLOYED IN TRACKED COMBAT
VEHICLES MANUFACTURINGy WELDING IS THE MOST LABOR INTENSIVE
AND AFTER MACHININGe THE MOSY COSTLYe AUTOMATION WHICH
COULD REDUCE THESE COSTS IS AS YET AN UNACHIEVED GOAL.

81 6054

ADVANCED METROLOGY SYSTEMS INTEGRATION

THE ME(ROLOGY METHODS USED IN MILITARY VEHICLE MANUFACTURE,
IN GENERAL+s EMPLOYS CONTACT GAUGES MANUALLY EMPLOYED. THIS
REPRESENTS A SUBSTANTIAL PART OF THE COSY OF OUR MILITARY
VERICLES.

81 6057

xM1 COMBAY VCHICLE

MATERIALS AND MANUFACTURING PROCESSES EMPLOYED IN THE MFG
OF THE xM1 CAN BE IMPROVED BY INCORPORATING NEW
TECHNOLOGIES TO THE CURRENT SYSTEM. THIS WILL ENABLE THE
XMl TO BE MANUFACTURED MORLC ECONOMICALLY.

1 6076

AUTGMATED DEPOT INSPECTION OF ROADWHEELS

18
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PROJECTS ADDED IN 2ND HALFe CYS80
(CONTINUED)

TECOM

0 81 5071
PROOUCTION TEST METHODOLOGY ENGINEERING MEASURES

ARTILLERYoVEHICLE AND ELECTRONIC CONVENTIONAL TEST
CAPABILITIES NEED TO BE UPGRADED TO PROVIDE MORE TIMELY
ACCURATE TEST DATA FOR THE TEST AND EVALUATION PROCESS.

AVRADCOM

1 81 7036
ISOTHERMAL ROLL-FORGING COMPRESSOR BLADES

TECHNOLOGY FOR FABRICATING ADVANCED ENGINE MATERIALS INTO
COMPRESSOR BLADE CONFIGURATIONS IS EITHER UNAVAILABLE OR
EXCESSIVE IN COST,.

1 81 7108
MANUFACTURING TECHNIGQUES F/TRANSMISSION SHAFT SEALS

CURRENT HELICOPTER TRANSMISSION SEALS ARE SUSCEPTABLE TO
WEAR AND THERMAL DEGRADATION RESULTING IN LEAKAGE OF
TRANSMISSION OIL AND FREQUENT SEAL REPLACEMENT.

1 81 7113
COMPOSITE REAR FUSELAGE MANUFACTURING TECHNOLOGY

APPLICATION OF COMPOSITE MATERIALS TO AIRFRAME FUSELAGE
COMPONENTS POSSESSES A LARGE POTENTIAL FOR COST AND WEIGHT
SAVINGS. HOWEVERe PRODUCTION MANUFACTURING PROCESSES HAVE
NOT BEEN ESTABLISHED FOR LARGEs FULL=SCALEes COMPOUND
CURVATUREs COMPONENTS.,

1 81 7143
CERAMIC GAS PATH SEAL-HIGH PRESSURE TURBINE

METALLIC SYSTEMS CURRENTLY USED IN HIGKH PRELSURE TYURBINE
SEALS DEGRADE OUE TO EROSIONe COFROSIONy AND ADVERSE RUB
BEHAVIOR RESULTING IN INCREASED C(LEARANCES OVER THE TURBINE
BLADE TIPS AND LOSS OF ENGINE PERFORMANCE.

1 81 7155
COST EFFECTIVE MANUF METH F/IMPVYD HIGH PERF HELICOPTER GEARS

DEMAND I HELICOPTER OPERATION OF GREATER RELIABILITY OF
HIGH PERFORMANCE GEARS AT LOWER COST HAS REQUIRED THAT
IMPROVED PROCESSING AND EVALUATION TECHNIQUES BE
INSTITUTED.
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PROJECTS ADDED IN 2ND HALFe CY80
(CONTINUED)

1 81 7183
SEMI-AUTO COMP MANUF SYS F/HELI FUSELAGE SECONDARY STRUC

HELICOPTER FUSELAGE STRUCTURES HAVE HIGH MANUFACTURING COST
DUE TO HIGH PART COUNT AND HIGH ASSEMBLY COSTSe METHODS OF
COMPOSITE FABRICATION HAVE BEEN INVESTIGATED BUT HAND
OPERATIONS RESULT IN HIGH LABOR COSTS.

1 81 7197
FABRICATION OF INTEGPAL ROTORS BY JOINING

CURRENT GAS TURBINE ROTORS ARE EITHER INTEGRALLY CAST OR
THE BLADES AND DISKS ARE SEPARATE UNITS. THE BLISK CONCEPT
DOES NOT PERMIT OPTIMUM MECHANICAL PROPERTIES OF THE UNIT
AND THE OTHER METHOD REGQUIRES COMPLEX AND EXPENSIVE
MACHINING.

1 81 1200
COMPOSITE ENGINE INLET PARTICLE SEPARATOR

CURRENTLYy FABRICATION OF THE T700 INLET PARTICLE SEPARATOR
(IPS) INVOLVES MACHINING OF CASTINGS AND FORGINGS AND THE
JCINING OF THESE PARTS BY WELDING AND BRAZINGe. THIS IS
COSTLY IN TERMS OF BOTH MATERIAL AND LABOR.

1 81 7202
APPLICATION OF THERMOPLASTICS TO HELICOPTER SECONDARY STRUC

FORMING FIBER REINFORCED THERMOPLASTIC COMPONENTS INTO
COMPLEX s MULTI=CURVED STRUCTURAL CONFIGURATIONSy WITH
UNIFORM FIBER DISTRIBUTIONe MINIMUM WARPAGEs AND ACCEPTABLE
LIMENSIONAL TOLERANCES HAS NOT BEEN ESTABLISHED FOR
AIRCRAFT COMPONENTS,

1 81 7285
CAST TITANIUM COMPRESSOR IMPELLERS

CURRENT CENTRIUGAL COMPRESSOR IMPELLERS ARE FABRICATED BY
MACHINING THE FLOWPATH AND BLADE SURFACES FROM A FORGING.
THIS RESULTS IN A SUBSTANTIAL LOSS OF MATERIAL AND
EXPENSIVE MACHINING OPERATIONS.

1 81 7288
MMT DETERMINATION OF OPTIMAL CURING CONDITIONS

CURRENT METHODS OF CURING COMPOSITES ARE BASED ON EMPIRICAL
DETERMINATION OF REGUIRED PPOCESSING CONDITIONS., A TRIAL
AND ERROR PROCEDURE IS FOLLOWED UNTIL THE MANUFACTURER 1S
REASINABLY SATISFIED WITH MECHANICAL PROPERTIES.
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PROJECTS ADDED IN 2ND HALFe CYBO
(CONTINUED)

81 7291
TITANIUM POWDER METAL COMPRESSOR IMPELLER

WHEN COMPLEX CONFIGURATIONSy SUCH AS CENTRIFUGAL IMPELLERS
AND COMPRESSOR ROTORS ARE UTILIZED IN GAS TURBINE ENGINES,
TYPICALLY HIGH MANUFACTURING COST ARE ENCOUNTERED.

81 7298
HIGH TEMPERATURE VACUUM CARBURIZING

GEAR CARBURJIZING IS PRESENTLY CARRIED OUT WITH A RELATIVELY
SLOW ENDOTHERMIC PROCESSe TYPICALLY AT 1700 DEG Fo¢ WHICH
REQUIRES SURFACE PROTECTION AGAINST DECARBURIZING DURING
THE CYCLE OR A POSY HEAT TREAT REMOVAL OF THE DECARBURIZED
LAYER.

81 7300
IMPROVED LOW CYCLE FATIGUE CAST ROTORS

INTEGRALLY CAST TURBINE ENGINE ROTORS MHAVE BEEN SHOWN TO BE
COST EFFECTIVEs HOWEVERe INVESTMENT CASTING RESULTS IN
LARGE GRAIN SIZES IN THE DISK REGION AND THIS REDUCES
FATIGUE LIFE COMPARED TO WROUGHT MATERIAL.

81 7302
PRODUCTION OF BORIDE COATED LONG LIFE TOOLS

AIRFRAME COMFONENTS AND PRINTED CIRCUIT BOARDS OF
FIBERGLASS AND OTHER COMPOSITES ARE CIFFICULT TO MACHINE.
TOOL LIFE IS 5-10 PCTY COMPARED TO USE ON TITAKNIUM
WORKPIECESe TITANIUM DIBORIDE (TIB2) COATED TOOLS ARE
BETTER BUT NOT ECONOMICAL.

81 7319
PROD METH F/DIGITAL ADDRESSABLE MULTI-LEGEND DISPLAY SWITCH

EXPERIMENTAL VERSICNS ARE EXPENSIVE AND DIFFICULT TO
MANUFACTURE BECAUSE THE MOUNTING CF THE COMMERCIALLY
AVAILABLE ELECTRONICS DISPLAY CHIPS AND SWITCHES MUST BE
DONE BY HAND TO OBTAIN PROPER RUGGEDNESS AND OPERATION OF
THE STRUCTURE.

81 7322
LOW COST TRANSPIRATION-COOLED COMBUSTOR LINER

COMBUSTOR LINERS OF ADVANCED GAS TURBINE ENGINES ARE
REQUIRED TO SURVIVE USING LESS COOLING AIRFLOW THAN
HERETOFORE AVAILARLE. STATE OF THE ART TRANSPIRATION COOLED
LINERS CAN MEET THE REQUIREMENTS BUT MANUFACTURING
PROCESSES ARE NOT COST EFFECTIVE.



A PROJECTS ADDED IN 2ND HALFs CYRO
(CONTINUED)

1 81 7338
COMPOSITE TAIL SECTION

THE POTENTIAL COST AND WEIGHT ADVANTAGES OF COMPOSITES FOR “
AIRFRAME COMPONENTS HAVE NOT BEEN FULLY UEMONSTRATED DUE TO
FABRICATION LIMITATIONS RELATED TO CONFIGURATION
RESTRAINTSe FOR EXAMPLEs IN=~PLACE WINDINGe COMPLEX

CONTOURSs AND CO-CURING.

1 81 7339
FILAMENT WOUND COMPOSITE FLEXBEAM TAIL ROTOR

FILAMENT WINDING FROM A SOLID FLEXBEAM TO AN OFEN SPAR
SECTIONs WINDING TO NET SHAPEs IMPROVED RESIN CONTROL AND
TOLERANCE CONTROL MUST BE OBTAINED TO ENHANCE THE COST
EFFECTIVENESS OF FLEXBEAM TAIL ROTERS.

1 81 7340
COMPOSITE MAIN ROTOR BLADE

CURRENT PRODUCTION COMPOSITE BLADE PROGRAMS HAVE NOT BEEN
ORIENTED TOWARD OPTIMIZING MANUFACTURING
TECHNIGQUES/PROCESSES RELATED TO BLADE

CONFIGURATIONS ¢FABRICATION METHOOS » AND IMPROVED STRUCTURAL
RELIABILITY.

1 81 7341
STRUCTURAL COMPOSITES FABRICATION GUIDE

THE NEED EXISTS TO DOCUMENT INDUSTRY EYPERIENCE 1IN

COMPOSITES SO THAT COST AND MANUFACTURING COMFARISONS CAN
PE MADE.

1 81 7342
FULTRUSION OF HONEYCOMB SANDWICH STRUCTURES

FABRICATIUN OF HONEYCOMB SANDWICH PANELS IS LABOR INTENSIVE
AND FACE-TO~-CORE BONDING OFTEN TAKES TWO CURE OPERATIONS.
PULTRUSION CAN BE USED FOR COMTINUOUS FRODUCTION BUT

COMMERCIAL PARAMETERS AND TOULING ARE MOT SUITABLE FOR
MILITARY USE.

1 81 7345
IN PROCESS CONTROL OF RESIN MATRIX CURE

CONVENTIONAL CONTROL OF ThHE CURE STAGE DURING COMPOSITE
HARDWARE MANUFACTURING IS ATTAINED THRCUGH MANUAL OR
AUTOMATIC CONTROL OF THE AUTOCLAVE/PRESS TEMPERATURE AS A

FUNCTION OF TIME. THIS METHOD IGNORES THE CHEMICAL STATE OF
THE RESIN DURING CURE.
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PROJECTS ADDED IN 2ND HALFe CY80
(CONTINUED)

81 7351
COMPOSITE SHAFTING FOR TURBINE ENGINES

CURRENT MATERIAL CAPABILITVIES ASSOCIATED WITH HIGH SPEED
GAS TURBINE ENGINE SHAFTING REGUIRE EXCESS BEARINGS AND
CAREFUL DESIGN REGARDING SHAFT DYNAMICS.

81 7354
INTEGRALLY STIFFENED HELICOPTER TRANSMISSION CASE

THE LOW STIFFNESS OF THE CURRENT CH=47 CAST MAGNESIUM ALLOY
TRANSMISSION CASE CAUSES EXCESSIVE GEAR WEARe EXCESSIVE
NOISE AND EXCESSIVE VIBRATION.

80 7370
RING WRAP COMPOSITES

LARGE IRREGULAR SHAPED OR LONG AIRFOIL PROFILES PRESENT
SPECIAL PROBLEMS WHEN ATTEMPTS ARE MADE TO FILAMENT NIND
THESE CONFIGURATIONS.

81 7371
INTEGRATED BLADE INSPECTION SYSTEM (IBIS)

INSPECTION OF TURBINE ENGINE BLADES AND VANES NECESSITATES
HIGH ACCURACY. YHE EFFORT 1S TIME CONSUMING AND SUSCEPTABLE
TO ERROR.

81 7376
AUTO INSPECT AND PRECISION GRINDING OF SB GEARS

CURRENT MFG MLTHOD FOR SPIRAL BEVEL GEARS IS LABOR
INTENSIVEs REQUIRING CONTACT PATTERN CHECKS WITh EXPENSIVE
MASTER MATING GEARSe THIS PATTERN SHIFTS WITH A CHANGE IN
TORGUE AND TEMPERATURE., AS A RESULT THE CURRENT TOOTH FORM
EXPERIENCES GREAT STRES

80 7412
INFRARED DETECTOR FOR LASER WARNING RECEIVER

SUFPLY OF GALLIUM ARSENIDE ETALONS FOR USE AS IR DETECTORS
IS LIMITED. METHODS FOR DIFFUSING THE DETECTOR JUNCTION,
FOR SURFACE PASSIVATIONs FOR BONDING THE INTERDIGITATED
ETALON TO THE INTERODIGITATED OETECTOR ARE LARGELY HAND
METHODS.



PROJECTS ADDED IN 2ND HALFe CY80
(CONTINUED)

MICOM

3 61 1021
CPPP MACHINED CYLINDRICAL PARTS (CAM)

PRESENT MANUAL METHOD FOR PRODUCTION PROCESS PLANNING OF
MACHINED CYLINDRICAL METAL COMPONENTS ARE INADEQUATE DUE TO
HIGH PROCESS PLANNING COSTS AND A LACK OF STANDARDIZATION.

3 81 1026
PRODUCTION OF LOW COST MISSILE VANES

METAL CONTROL VANES.FINS AND MISSILE FAIRINGS CAUSE HIGH
COSToWEIGHT PENALTIES AND LONG LEAD TIME

3 81 3139
MILLIMETER SEEKERS FOR TERMINAL HOMING (TH)

LOW QUANTITY PRODUCTION IS TOO COSTLY FOR THE SYSTEM
REGUIREMENTS.

3 81 3294
PRODUCTION PROCESS FOR ROTARY ROLL FORMING

MECHANICALLY JOINING OR WELDING A CONVENTIONAL CLOSURE TO
COMMERCIAL TUBING IS EXPENSIVE.

3 81 3445
PRECISION MACHINING OF OPTICAL COMPONENTS

EXISTING PRECISION MACHINING FACILITIES CANNOT KEEP UP WITH
THE CEMANDy MEET OPTICAL DESIGN REQUIREMENTSy MEET

FRODUCTION SCHEDULESe AND STAY WITHIN REASONABLE COSY
BOUNDARIES.

ARRADCOM-ARRCOM (AMMO)

5 81 1318
EST CHEM PROD ¢ FILL CLOSE + LAP TECH F/XVX2 XM736

THE JL PROCESS FOR vx BINARY MFG RESULTS IN LARGE
GUANTITIES OF WASTEs AND ORGANIC PHOSPHOROUS COMPOUNDS.
PRIOR PROCEDURES FOR DISPOSAL (DEEP WELL) ARE NO LONGER
ACCEPTABLE. NEW TECHNIQUES ARE REGQUIRED.
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PROJECTS ADDED IN 2ND HALFes CYS80
(CONTINUED)

81 1907
AUTOMATED GAGING FOR MEDe CALe PROJe BODIES (CAM)

CURRENT INSPECTION IS INADEQUATE TO MEET S INCH PROJECTILE
BOOIES REQUIREMENT AND REQUJRES DESIGN CHANGES.

81 4225
RED WATER POLLUTION ABATEMENY SYSTEM

RED WATER PRODUCED IN VOLUME FROM THE PURIFICATION OF TNTY

IS A POLLUTANT FOR WHICH A SATISFACTORY DISPOSAL METHOD
DOES NOT EXIST.

81 4285
TNT EQUIVALENCY TESTING FOR SAFETY ENGINEERING

PRESENT CRITERIA FOR BLAST RESISTANT STRUCTURES IS IN TERMS
OF SURFACE BURST OF HEMISPHERICAL TNT. IN STRUCYURAL
DESIGNe TO PROTECT FROM THE OUTPUT OF OTHER ENEGEYICSe THE
DESIGNERS MUST HAVE DATA PERTINENT TO THE MATERIJIAL IN
GUESTION.,

81 4288
EXPLOSIVE SAFE SEPARATION AND SENSITIVITY CRITERIA

DATA IS REQUIRED TO UPGRADE PROCESSES AND MATERIAL FOR THKE
MAXIMUM SAFETY OF PERSONNEL AND EQUIPMENT AGAINST EXPLOSION
PROPOGATION,

81 4341
IMPROVED NITROCELLULOSE PURIFICATION PROCESS

EXISTING NITROCELLULOSE PURIFICATION FACILITIES WERE BUILT
IN EARLY 1940%"S AND ARE IN DETERIORATED CONDITIONe THE
PROCESS USED DATES BACK TO WWl AND CONSUMES LARGE
QUANTITIES OF ENERGY AND WATER.

81 4344
FSTAB OF WASTE DISPOSAL TECH FOR M687 BINARY PROJECT

LARGE QUANTITIES OF SOLID WASTES ARE GENERATED DURING OF
MFGe. THERE IS NO ACCEPTABLE DISPOSAL YETHOOD. DRUM STORAGE

IS NOT FEASIBLE AND LANDFILL MAY REQUIRE SPECIAL
PREPARATION.

80 4417
PROCESS TECHNOLOGY FOR BLENDING RP SMOKE COMPOSITIONS

SMOKE PRODUCED FROM HC HAS LED TO SOME INJURIES AND IS
SUSPECTED CF BEING A CARCINOGEN. R+D WORK IS BEING DONE TO

DEVELOP A RED PHOSPHORUS MIX TO REPLACE HCe. HOWEVER NO
LARGE SCALE RP PREPARATION FACILITIES CURRENTLY EXIST,
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PROJECTS ADDED IN 2ND HALFe CYB80
(CONTINUED)

5 81 4454
AUTO INSP DEVICE EXPLOS CHARGE SHELL (AIDECS)

THE PRESENT METHOD OF INSPECTION LOADED PROJECTILE UTILIZES
A STANDARD RADIOGRAPHIC FLM METHODe. LABOR AND MATERIAL
(FILM) ARE COSTLY. DETERMINATION OF CRITICAL DEFECT 1S
SUBJECT T0 HUMAN JUDGEMENTs FATIGUE s AND ERROR.

5 80 4480
HIGH SPEED HEAD TURN TOOL MOD F/SC AMMO PROD

THE SCAMP CASE SUBMODULE HAS CONTINUOUSLY EXPERIENCED
EXCESSIVELY HIGH USAGE RATE OF HEAD TURN TOOL MODULES. THIS
IS DUE MORE TO THE TOOL MODULE GOING OUT OF ADJUSTMENT THAN
TO BREAKAGE OF TOOLING.

S 80 4484
IMPR H1-SPEED WATERPROOFING APPL F/SC AMMO

THE PRIMER LACQUER AND MOUTH WATERPROOFING APPLICATOR
SYSTEMS ON THE SCAMP PRIMER INSERT SUBMODULE PERIODICALLY

FAIL TO PERFORM AS REQUIREDe THE MISAPPLICATION RESULTS IN
EXPENSIVE REWORK.

TOTAL PROJECTS ADDED IN 2NN HALFe CY80 T
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PROJECTS COMPLETED 2nd HALF, CY80

27




! PRCJECTS COMPLETED IN 2ND HALFy CY80 |
YERADCOM

§ E 78 3605 |
! TRANSCALENT=HIGH POWER=TRANSISTOR

RCA COMPLETED THE WORK WHICH IS DESCRIEED IN E79 3605« THIS
30K WAS TO GET THE CONTRACT STARTED EARLY.

E 79 3605
TRANSCALENT-HIGH POWER=-TRANSISTOR

i RCA DEVELOPED SPECIAL FIXTURES AND PRODUCTION PROCEDURES

’ FOR RAPID FABRICATION OF HEAT PIPESe AND FOR BONDING THE
NEXYT PIPE TO THE SILICON WAFERe PLATINGe LAPPING AND

g SOLDERING GIVE VOIU-FREE JOINTSe JICS ALIGN EMITTER

; BALLASTS TO TRANSISTOR WAFERS.

L e e T AT

i
i
‘ £ 80 3605 :
I TRANSCALENT (HIGH POWER) TRANSISTOR :

THE CONTRACT WITH RCA WAS TERMINATED BECAUSE STANDARD
TECHNOLOGY OVERTOOK THIS WORKe OTHER DEVICES OF THE SAME
CAPACITY ARE NUW AVAILABLE COMMERCIALLYe RCA PROVIDED A
LESSONS LEARNED SUPPLEMENT AND VIDEO TPAES OF FABRICATION
PROCESSES.

£ 78 3600
250 AMP TRANSCALEN' (HIGH POWER) RECTIFIER

i RCA DEVELOPED A PROCESS FOR PLATING A TAPERED THICKNESS OF

' CONDUCTOR ON A WAFERe ALSO DEVELOPED JUIGSe FIXTURES AND
TEST GEAR TO APFLY HEAT PIPES TO HIGH CURRENT RECTIFIER
WAFERS. PERFECTED HIGH TEMP BRAZINGs METAL WICKS SINTERING
AND COOLANT FILLING.

E 79 3606
250 AMP TRANSCALENT (HIGH POWER) RECYIFIERS

PRCJECT WAS TERMINATED AT THE REQUESY OF RCA BECAUSE THE
PROCESSES WERE PROVEN ON PROJECYS FOR FIGH POWER TRANSITORS
AND THYRISTORS. RCA ACTIVELY PROMOTED THE SALE OF THIS TYPE
DEVICE BUT A CHEAPER PACKAGE IS SELLING BETTERe SAMFLES ARE
AVAILABLE.

£ 79 3612
VERICLE=MOUNTED ROAD MINE DETECTOR SYSTEM ANTENNAS

PRODUCTION OF ANTENNAS hAS BEEN FINISHED AND TESTS ARE
COMPLETE. FINAL REPOKT HAS BEEN APFROVED AND DELIVERED.
PROJECT HAS BEEN COMPLETED.

e
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PROJVECTS COMPLETED IN 2ND HALFs CYBOD
(CONTINUED)

E 79 370¢&
COATED FABRIC COLLAPSIBLE FUEL TANK~CIRCULAR SEAM WEAVING

CONTRACT AWARDED FOR PERFECTION OF WEAVING TECHNOLOGY TO
PRODUCE LARGE SCALE SEAMLESS FABRICS FOR FUEL TANKS. SCALE
MO )FL SEAMLESS TUBES HAVE BEEN WOVENe TRIAL COATINGS
AFPLIED TO TUBULAR FABRIC IN A LABORATORY COATER.

CORADCOM

2 78 97713
COMPUTER AIDED F/PREP OF AUTO ANALOG CIRCUIT PROD TEST PROG

A COMPUTER PROGRAM SYSTEM WAS DEVELOPED FOR AUTOMATED
SOURCE CODE GENERATION OF TEST PROGRAMS FOR ANALOG UNITS
UNDER TESTe THE SYSTEM IS APPLICABLE TO ANALOG AMPLIFIERS,
OSCILLATORSy POWER SUPPLIESe MIXERS AND FILTERSe FUNCTIONAL
TESTING DEMONSTRATED

ERADCOM

H 80 509%
MFG TECH ASSESSMENY OF ELECTRONICS

PROJVECT WAS CANCELLED BECAUSE OF INSUFFICIENT MANPOUWER,
GOAL WAS TO SURVEY MAJOR WEAPONS SYSTEMS TO DETERMINE WHATY
ELECTRONIC MMT WAS NEEDED.

2 76 9711
LOW TEMP PROCESS OF BULK SEMICONDUCTOR SWITCHES ¢ LIMITERS

MICROWAVE aASSOC APPLIED PROCESS CONTROLS AND SET PROCESS
TOLERANCES FCR PRODUCING SEMICONDUCTOR DIODE PROTECTCRS FON
RADAR FRONT ENDSe PROJECT WAS DESCRIBEC IN A PAPER AT
GOMACs SAMPLES WENT TO RAYTHEON FOR USE IN SPARROW MISSILES
TESTED IN TPG-36.

2 77 9808
AUTO INPROCESS EVAL OF THICK FILM PRINT ¢ HYBRID CKT ASSY

THIS PROJECT IS COMPLEYEs AN AUTGMATIC IN-PROCESS
MICKOCIRCUIT EVALUATION SYSTEM WAS DESIGNEDs BUILTe AND
TESTED. TECHNICAL AND PHYSICAL DESCRIPTIONS OF THE SYSTEM
ARL AVAILABLE,
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PROJECTS COMPLETED IN 2ND HALF,s CY8GO
(CONTINUED)

2 17 9827
PROCESSING xP ARMOR FOR RADAR HARDENING APPLICATIONS

ALL WORK COMPLETEDe QUALITY CONTROL REPORT ON CONTRACTOR
SUBMITTED. PRODUCTION CAPABILITY DEMO HELDe THE PROCESS FOR
MOLDING RIGID ARMOR SHEET FROM ASSEMBLIES OF ORIENTED

POLYPROPYLENE FILM SUCCESSFULLY DEMONSTRATEDe FINAL REPORT
APPROVED.

AMMRC

v 78 6370
OPTIMIZATION OF MMT PROGRAM EFFECTIVENESS

PROJECT IS COMPLETE. FINAL 301 REPORY RECEIVEDe. TECHNICAL
REPORT INCLUDED WITH THE FINAL 301 REPCRT.

NARADCOM

0 79 £063 .
IM-ROVED METHODS OF MFG OF BUTYL RUBBER HANDWEAR

Twd CONTRACTS WERE AWARDED TO INJECTION MOLD AND TO LATEX
J.F GLOVES RESPECTIVELYs THE LATEX OIP CONTRACTOR FORMED
SAMPLES WHICH wILL BE TESTED IN-HOUSE. IF THE SAMPLES ARE
ACCEPTEBLE PHASE 2 WORK WwILL BE INITIATED.

TACOM

4 76 4563
ROYATIONAL MOLDING OF LARGE CAPACITY FUEL TANKS.

RECEIVED M551 FUEL TANKS WITH AIR VENTSe TESTING CARRIED
OUT AND RESULTS SUGGEST ITEM READY FOR PRODUCTION.

T 79 5607
ADVANCED TECHNOLOGY BRAKE LINING MATERIALS-PHASE 2

DATA GENERATED GY DYNOMOMETER TEST SHOWED THAT THE TEST
LINING MATERIAL SHOWED NO IMPROVED FERFORMANCE OVER THE
CURRENT ORGANIC LINING MATERIALe THEREFORE THE PROJECY WAS
TERMINATEDs FUNDS WwWILL BEL REPROGRAMMED,
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PROJECTS COMPLETED IN 2ND HALFe CY80
(CONTINUED)

77 5014
IMPROVED FOUNDRY CASTINGS UTILIZING CAM

THE COMPUTER PROGRAMS FOR CASTING SOLIDIFICATION SIMULATION
HAVE BEEN COMPLETED. FURTHER CASTING TRIALS ARE BEING
PERFORMED IN AN EFFORT TO EVALUATE ThE PROGRAMS WITH
RESPECT TO THE MORE COMPLEX TORSION EAR HOUSING.

78 5019
PLASTIC CONTAINER FOR LOW MAINTENANCE ORY CHARGED BATTERY

FINAL DRAFT OF LOW MAINTENANCE BATTERY PERFCRMANCE

SPECIFICATIONs WITH TRI=SERVICES AND INDUSTRY COORDINATED
COMMENTS RESOLVEDs HAS BEEN COMPLETEDs THE SPECIFICATIONS
ARE NOW BEING PUBLISHED FOR GTN LOW MAINTENANCE BATTERIES.

18 5024
CAM GEAR DIE DESIGN AND MANUFACTURING FHASE 1.

A SET OF COMPUTER PROGRAMS HAS BEEN DEVELOPED YO DEFINE THE
EXACYT TOOTH FORM OF A HYPOID OR SPIRAL BEVEL GEAR OR
PINIONe. THE FINITE ELEMENY PROGRAMS FOR STRESS ANALYSIS AND
TEMPERATURE DISTRIBUTION OF THE DIE HAVE BEEN COMPLETED.
CONTINUED ON 6795024

79 5054
LASER SURFACE HARDENED COMBAT VEHICLE COMPONENTS=-PHASE 1

PHASE 1 OF THE CONTRACT hwAS BEEN COMPLETED. TRACK
COMFONENTS HAVE BEEN DELIVERED FOR FIELD TESTINGe PROJECTY
WORK HAS BEEN COMPLETED. PHASE 2 WORK WILL BE PERFORMED
UNDER THE FOLLOW=-ON FY81 PROJECT.

79 S082
FLEXIBLE MACHINING SYSTEMS PILOT LINE FOR TCV COMPONENTS

THIS PROJECY (PHASE 1 OF THE ARMY®*S FMS PROGRAM) IS
COMPLETE. THIS PROJECT HAS LAID THE GRCUNDWOR.. FOR CA.RYING
OUT THE ENTIRE FMS PROGRAM, SEE PROJECT T 80 5082,

79 6000
LIGHT WEIGHY TILT-UP HOOD FENDER ASSEMBRLY-PHASE1

CONTRACT AMENDED TO PROCURE HOOD/FENDER ASSEMBLY FOR THE
M963 5-TON PIP TRUCK. THIS CHANGE NEVER FUNDED AND CONTRACT

TERMINATED FOR CONVENIENCE OF GOVT, DA DIRECTED DARCOM NOT
TO USE M939 TRUCK CHASIS THAT WAS AVAILABLE FOR YESTIAG.
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PROJECTS COMPLETED IN 2ND HALFs (Y80
(CONTINUED)

T 78 6023
FABRICATION OF FLAT THIN GAGE ALLOY STEEL PLATE

THE CONTRACTOR IS NOW PURCHASING MATERIAL WITHIN THE ONE
HALF INCH OUT OF FLATNESS MAXIMUM. 302 REPORT IS PUBLISHED.

TECOM

0 78 5071
IMPROVEMENT OF PRODUCTION TEST METHODOLOGY

SEE SUBTASKS BELOW FOR PROJECT STATUS.

0 78 5071 31
GEDAAC AND CONVENTIONAL INSTRUMENTATION OATA CORRELATION

A TECH DEFINITION OF THE TOTAL DATA REG OF GENERATOR TESTS
PERFORMED UNDER APG INTERNAL PROCEDURES HAS BEEN COMPLETED.
COMPUTER PROGRAMS HAVE BEEN WRITTEN YO COMPUTE THE HARMONIC
CONTENT AND THE WAVEFORM DEVIATION OF THE TEST GENERATOR
WAVEFORM.

0 78 5071 39
TRANSDUCER VELOCITY MEASUREMENT

MATHEMATICAL APPROACHES THAT HAVE BEEN DEVELOPED HAVE BEEN
REVIEWEDe A THEORETICAL MODEL HAS BEEN DEVELOPED. THIS
MODEL WILL BE SUBJECTED TO VERIFICATION USING SIMULATION
TECHNIQUES.

0 78 5071 48
TANK MAIN WEAPON FIRING INHIBITOR

AN OPTICAL INHIBITOR SYS USING DETECTICN OF CODED LIGHT HAS
BEEN BREADBOARDED AND HAS BEEN DEMONSTRATEDe THE SYSTEM HAS
A RANGE CAPABILITY OF 2000 METERSe OUE TO GROUND WAVE
INTERFERENCEy THE SYS IS ONLY RELIABLE UP TO 1000 METERS.

0 78 5071 49
IMPROVED TRANSPORTABILITY/CONTAINER TEST CAPABILITY

PRELIMINARY PLANS & COST ESTIMATES HAVE BELEN COMPLETED FOR
A NEW LANDSHIP MATL HANDLING TESY FACILITY TO IMPROVE EQUIP
TRANSPORTATION TESTING AT APGe PREPARATION OF CONSTRUCTION
OF FACILITIES DOCUMENTS ARE BEING PREPARED.
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PROJECTS COMPLETED IN 2ND HALFs CY80
(CONTINUED)

AVRADCOM

1 76 7079
BRAIDING OF REINFORCED PLASTIC STRUCTURAL COMPONENT

PROJECT WORK WAS COMPLETED. THIS PROJECT ESTABLISHED THE
PROCESSING AND IMPREGNATING TECHNIGUES FOR BRAIDING PRIMARY
STRUCTURAL HELICOPTER COMPONENTS. THE FINAL TECHNICAL
REPORY WILL REPRESENT Tht BASIS FOR FUTURE IMPLEMENTATION
OF THIS TECHNIQUE.

1 77 7114
MFG TECHNIQUES FOR INFRARED SUPRESSION AIRCRAFT COMPONENTS

ALL CONTRACT HAS BEEN COMPLETEDe. FOUR PARTS FABRICATED FROM
A 321 CRES MATERIAL AND ONE FROM A-286¢ MATERIAL HAVE BEEN
SHIPPED TO CCADe CONTRACTOR®S REPORT HAS BEEN SUBMITTED TO
CCADe PROJECT IS COMPLETED.

1 79 7119
NON=-DESTRUCTIVE EVALUATION TECH FOR COMPOSITE STRUCTURES

PROJECT WORK WAS COMPLETEDe. FATIGUE TESTS ON K747 Ak-1

COMPOSITE ROTOR BLADE WERE COMPLETEDe. WORK WILL BE
CONTINUED IN 1 &0 7119,

1 78 7121
INTEGRALLY HEATED ¢ PRESSURIZED TOOLING F/UTTAS ROTOR BLADES

PROJECT WORK WAS COMPLETEDe THE WORK WAS TECHNICALLY
SUCCESSFULy AND FULFILLED THE PRINCIFLE PROJECT OBJECTIVE
OF REDUCING CURE COSTS. THIS TECHNOLOGY WwILL BE IMPLEMENTED
FOR TAIL ROTORS FOR OH=-58 TYPE HELICOPTERSs AND FOR OTHER
SIMILAR APPLICATIONS.

1 78 7123
CONTINUOUS BALANCING OF HELICOPTOR SHAFTING

AN ECONOMIC ANALYSIS OF THE PROCESS wAS COMPLETEC.
DEMONSTRATION OF SHAFT BALANCING PROCEDURE WAS COMPLETED ON
16 SEP 80. FINAL TECHNICAL REPORT HAS FEEN PREPARED.
AUTOMATED BALANCING MACHINE IS PLANNED FJIR TROUBLESHODTING
FOR AAH HELICOPTER PROGRAM.

1 78 7183
SEMI-AUTO COMPOSITE MFG SYS- HELICOPTER FUSELAGE STRUCTURES

PROJECT WORK WAS (OMPLETED. THE MANUFACTURING FLANS FOR ThE
UPPER FAIRING DOORS AND THE WORK PLATFCRM HAVE BEEN
FINALIZED, TOOLING REGUIREMENTS AND FRELIMINARY TOOLING
CONCEFPTS WERE ESTABLISHED. WORK IS BEING CONTINUED IN MMT
1797183,
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PROJECTS COMPLETED IN 2ND HALFe CY80
(CONTINUED)

79 7183
SEMI=AUTO COMPOSITE MFG SYS=-HELICOPTER FUSELAGE STRUCTURES

PROJECT WORK WAS COMPLETEDe AN ACQUISITION COST ANALYSIS
REPORY COVERING PROJECTED ACGUISITION COSTS AND COST
TRADE-OFFS BETWEEN PROTOTYPE AND COMPOSITE DOORS WAS
COMPLETEDe TOOLING WAS FABRICATED. WORK IS CONTINUING IN
MMT 1807183

80 7183
SEMI=-AUTO COMPOSITE MANUFAC SYSTEM HELICOPTER SECONDARY STRU

PRCJECT WORK WAS COMPLETEDe FABRICATION OF THE FAIRING
DOORS AND WORK PLATFORM 1S IN PROCESS. NORTHRUPe¢ THE
SUBCONTRACTOR TO HUGHES HAS COMPLETED WORKe HUGHES IS

CONTINUING WORK ON A LIMITED BASIS. WORK IS BEING CONTINUED
IN MMT 1817183,

79 7197
FABRICATION OF INTEGRAL ROTORS BY JOINING

PROJECT IS COMPLEfE. HARDWARE FABRICATION AND MATERIAL
VALIDATION WERE SUCCESSFULLY COMPLETED. FOLLOW ON PROJECTS
WILL PROCURE AND ENGINE TEST HARDWARE FOR T63-AT700/A720.

79 7206
COMPGSITE ENGINE INLETY PARTICLE SEPARATOR

SUBELEMENT TESTING WAS COMPLETED. WORK IS CONTINUING UNDER
PROJECTS 1 80 7200 AND 1 81 7200.

80 72060
COMPOSITE ENGINE INLET PARTICLE SEPARATOR

PROJVECT WORK WAS COMPLETEDe SUBELEMENY TESTING WAS
COMFLETEDe FABRICATION OF SWIRL FRAMES WAS INITIATEDs AND
WILL BE CONTINUED IN 1 81 7200

79 7202
APPLICATION OF THERMOPLASTICS

PROJECT WORK WAS COMPLETEDe. ATTEMPTS TO MOLD THE RIBBED
INNER SKIN OF THE ENGINE ACCESS DOOR CEMONSTRATION
COMPONENT RESULTED IN WRINKLINGe AODDITIONAL MATERIALS OTHER
THAN WOVEN KEVLAR REINFORCED POLYSULFONE WILL BE TRIED IN
ThE FY80 PROJVECT.
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PROJECTS COMPLETED IN 2ND HALFy CYBO
(CONTINUED)Y

78 7284

SUPERPLASTIC FORMING/DIFFUSION BONDING OF TITANIUM

PHASE I COMPONENT SELECTION AND TOOL DESIGN WAS COMPLETED.
TH1S PROJECT 1S COMPLETED.

1 78 728€

SUPERALLOY POWDER PRODUCTION FOR TURBINE COMPONENTS

ALL CONTRACTS AND SUBCONTRACTS HAVE BEEN ESTABLISHED.
INITIAL POWDER BLENCS WERE EVALUATED FOR CLEANLINESS AS
ATOMIZED AND AFTER VARIOUS PROCESSING STEPSe. CONTAMINANTS
WERE IDENTIFIEDs FAILURES WERE RELATED TO IDENTIFIED
CONTAMINANTS. SEE FOLLOW-ONS.

1 79 7291

TITANIUM POWDER METAL COMPRESSOR IMPELLER

MATERIAL AND PROCESS REVIEW WERE COMPLETED. TOOLING DESIGN
WAS COMPLETED. PROJECT IS COMPLETE. WORK TO CONTINUE IN
FOLLOW ON EFFORT.

1 79 7297

PROD-INSTALL OF URETHANE EDGE GUARDS ON ROTOR BLADES

PROJECT WORK WAS TERMINATED DUE TO MATERIAL PROBLEMS.
BUBBLES AND SURFACE INDENTATIONS IN THE MATERIAL COULD NOT
BE ELIMINATEDe AND WOULD REQUIRE EXTENSIVE BASIC
DEVELOPMENT WORK TO RESOLVES

1 78 7348

LTUT CC™POSITE FASTENING SYS FOR COMPOSITE HELICOPTER COMPTS

PROJECT WORK WAS COMPLETEDe THE COMPOSITE FASTENERS, TESTED
ON A 40x40 INCH PANEL SECTION OF THE TAILBOOM OF THE
BLACKHAWK HELICOPTERe MET ALL PROJECT OBJECTYIVESe RESULTS
OF THE PROJECT WwILL BE PRESENTED IN A TECHNICAL REPORT AND
A BRIEFING.

1 7% 8035

PROQ OF TRANSPARENT FORMS UF POLYOLEFIN FOR LTWT ARMOR AFPLN

ALL TASKS COMPLETED. 20 TRIANGULAR wINDOWS IN 2 THICKNESSES
MOLDED AND COATED ON EACh SIDE WITH ABRASION RESISTANT
COATINGe 850 LBS OF COMMERICAL FILM FROM SAME ODER DLVD TO
AMMRCe PROCESS SPEC SENT AND FINAL REFORY DISTRIBUTED IN
JANUARY,y 1981,
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PROJECTS COMPLETED IN 2ND HALFe CY80
(CONTINUED)

1 76 8148
PROCESSING ADVANCED GEAR MATERIALS

INVESTIGATION IS COMPLETE. CONTRACTOR IS PREPARING THE
FINAL TECHNICAL REPORT.

MICOM

R 77 3135
PROCESS DEVELOPMENT FOR CARBORANE MANUFACTURE

THE IMPLEMENTATION OF THIS PROJECT 1S UNDERWAY WITH IPF
FUNDSe THE CONTRACTOR®S FINAL TECHNICAL REPORT OF 27
VOLUMES WAS RECEIVED.

R 79 3136
IMPROVED MFR PROCESSES FOR COMPLIANT BEARING GYROS

A PILOT PRODUCTION LINE-WAS SET UP AND EIGHT GYRO®S WERE
PRODUCEDs A DEMONSTRATION INCLUDING A PIECE PART DISPLAY,
COMPLIANT BEARING MOLDINGe ROTOR BALANCING AND AUTOMATED

PERFORMANCE TESTING WAS HELD BY HONEYWELL FOR GOVT AND
INDUSTRY.

R 79 3142
PRODUCTION METHODS FOR LOW COST PAPER MOTOR COMPONENTS

APPLICATION OF REALISTIC NDT METHODS FOR SCREENING CRITICAL
DEFECTS WITh REAL TIME RADIOGRAPhYs SONICS AND/OR OTHER
COST EFFECT.VE SCANNING TECHNIGQUES STUDIES CARRIED OUT.
INTERIM PROJECT TECHNICAL REPORT IS BEING PREPARED.

R 78 3167
PROC CONTROLS TO PREVENT PLATEOU-THROUGH HOLE CRACKING

HUGHES IMPLEMENTED PLATING PROCESS CHANGES INTO ITS PLATING
LINE<ADDED AMCNIA AND OTHER AGENTS TO PLATING BATH TO
BALANCE THROWING POWER AND DUCTILITY OF PYROPHOSPHATEL
COPPER PLATED INTO THRU-HOLES. WAS DEMONSTRATED TO 14C
ATTENDEES ON 21422 AUG.

R 78 31171
AUTO MONITOR AND CONTROL FOR WAVE SOLDERING MACHINES

ThIS PROJECT IS COMPLETE. AN INDUSTRY DEMONSTRATION WAS
HELD IN SEPT 1980 A 50 PERCENT DECREASE IN SOLDER DEFECTS

WAS CBTAINED OVER THE OLD HETHODe PROJECTED SAVINGS ARE
ESTIMATED AT 1.1 MILLION DOLLARS,
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f PROJECTS COMPLETED IN 2ND HALFy CY80
(CONTINUED)

R 79 3242
DIGITAL FAULT ISOLATION OF PRINTED CIRCUIT BOARD

THE DEVELOPED SYSTEM ENHANCED A COMMERCIALLY AVAILABLE

DTS-70 HEWLETT PACKARD TEST SYSTEM WITH A SIGNATURE v
ANALYZERy A SOFTWARE ENHANCEMENT THAT WILL ALLOW

i ' COMPREHENSIVE TESTING OF ALL TYPES OF DIGITAL PRINTED

CIRCUIT CARDSe IMPLEMENTATION PLANNED.

R 78 3253
#IGH CURRENT DENSITY CATHODES

SPERRY DEVELOPED A METHOD TO VAPOR DEPOSIT MOLYBDENUM CONES
+ A GATE FILM IN « ON A SILICON DIOXIDE LAYER TO FORNM
THOUSANDS OF TINY EMITTERS. SPERRY®*S REPORT DESCRIBES ALL
PROCESSING STEPS. CATHODES WERE INSTALLED IM A TEST ITEM.
FY78 WORK COMPL.

R 79 3272
FLEX PRINTED CIRCUITS WITH INTEGRAL MOLOUD CONNECTORS

WESTINGHOUSE ESTABLISHED PRODUCTION METHODS FOR FLEXIBLE

PRINTED CIRCUITS WITH MOLOED CONNECTORSs PROCESSES ‘
! OPTIMIZED INCLUDE LASER INSULATION STRIPPINGe LASER WELDING

: & AUTOMATED INJECTION MOLOING. WORK COMPLETED EXCEPT FOR

FINAL REPORTe DEMO HELD.

R 78 3436
| DEVELOPMENT OF CERAMIC CIRCUIT BOARDS AND LARGE AREA HYBRIDS

BOTH CONTRACTORS HAVE COMPLETED THE FIRST PhASE OF THE
EFFORT AND ARLC PREPARING FINAL REPORTS.

R 78 3440
PRODUCTION TESTING OF CONTROL SYSTEMS FOR GUIDED WEAPONS

THE AUVOMATED EGUIPMENT DEMONSTRATED A TEST CYCLE OF 9 MIN.
& 41 SECe THE CONTRACY REQUIREMENT WAS 12 MIN OR LESS. THE
CONT" (T REGe & OBUECTIVES WERE SUCCESSFULLY COMPLCTED. A
STCUND TEST STAND IS BEING FAB FOR THE COPPERHEAD
PRODUCTION,

ARRADCOM=ARRCOM (AMMO)

5 75 1284 .
IMFROVEMENT + MOD OF INSP AIDS F/DEF + PROT ITEMS

THIS PROJECT HAS BEEN COMPLETED. THE XG127A) PRCYOTYFE :
TESTER IS A SIGNIFICANT IMPROVEMENT OVER Q127 HOWEVERS ‘
TEST RESULTS OF XGQ127A1 TESTER HAVE NOT JUSTIFIED ADGPTION
OF THIS TESTER. SOME IMPROVEMENTS ARE REGUIRED BEFORE THE
TESTER CAN BE ACCEPTED -
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PROJECTS COMPLETED IN 2ND HALFs CY80
(CONTINUED)

77 1320
PILOT STATIONS FOR FILLING ¢ CLOSING IMPROVED WP MUNITIONS

DEBUGGING OPERATIONS OF FILL LINE EGMT COMPLETEDs ALL LAP
LINE EQMT WAS INSTALLED AND TEST OPERATED.

78 1320
PILOYT STATIONS FOR FILLING + CLOSING IMPROW:Z #© MUNITIONS

DURING SEP TC OCT 80 1500 RDS WERE FILLED AND LAPED WITH A
MINIMUM OF PROBLEMS. LINE ACCEPTED IN OCT 80 AND LOW RATE

INITIAL PRODUCTION INITIATED ON CANISTER FILLINGe A FINAL

TECHNICAL REPORT HAS BEEN PREPARED.

78 1339
PREPARATION OF B-1 DYE

A SPRAY DRYING METHOD WAS DEVELOPED FOR THE USE OF B-1 DYE
IN MS DETECTOR PAPERe A MANUFACTURING DIRECTIVE FUR B=1 DYE
WAS PREPARED AND SUBMITTED FOR INCLUSION IN THE TOP. A
FINAL TECHNICAL REPORT WAS PREPARED.

77 3905
PS127 RESERVE POWER SUPPLY MFG FOR THE XMS587 Fu2E

SPECIAL MACHINES WERE DESIGNED AND USED TO BUILD 160 F5127
BATTERIESe FINAL ASSEMBLY WAS BY HAND AND THE BATTERIES
WERE SUCCESSFULLY TESTEDe THEREBY VALIDATING BOTH THE
PROCESS AND THE MACHINES. MODS RECOMMENDED 0 BE EMPLOYED
IN THE IPF,

79 3913
MECHANICAL JOINING OF MINIATURIZED ELECTRGNIC COMPONENTS

HOL LASER WELDED BATTERY COMPONENTS BUT THEY MAD INTERNAL
LEAKSe HOL WELDED ANTI-SPIN TAES ON THE UNATTENDED JAMMER.
THESE WILL BE DESCRIBED IN THE FINAL RE“ORT WHICH IS NOW IN
EDITORIAL DEPTe A DESIGN GUIDE CANNOT E. PREPARED BECAUSE
OF LOW FUNDING.

77 4000
AUTOMATED M55 DETONATOR PRODUCTION EGQUIPMENT

FINAL STATUS REPORT SUBMITTED. WORK WAS INITIATED ON CUP
INSPECTION MODULE. INSPECTION MODELS FOR ASSEMBLED
DETONATORS WERE CONSTRUCTED. TESTS WITH LACQUERS WEREL
CONDUCTEDs THE MULTI-TOOLED LOADER WwAS DEBUGGEDe AN
ASPIRATOR SYSTEM WAS FABRICAYED.
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PROJECTS COMPLETED IN 2ND HALFe CYBO0
(CONTINUED)

78 4000
AUTOMATED M55 DETONATOR PRODUCTION EGUIPMENT

FINAL STATUS REPORT SUBMITTEDe AUTO INSPECTION MODULE WAS
SUCCESSFULLY TESTED. CONCEPTS WERE ESTABLISHED FOR AUTO
PACKOUT MODULE. DESIGN AND BUILD OF ASSEMBLY MODULE REACHED
60% COMPLETION. EQUIPMENT MODEL OF ULTRASONIC SEALER WAS
FABRICATED.

75 4050
AUTOMATED LOADING OF PROPELLANT FLASH REDUCERS

TESTING WAS SUCCESSFULLY COMPLETED IN LOADING THE M3 BAG.
HOWEVER THE REGUIREMENT FOR THE M3 CEASEDe TESTING OF THE
LOAD MODULE ON THE M3Al BAG WAS UNSUCCESSFULe INSTRUCTIONS
TO STORE THE MODULE AT INAAP IN ITS PRESENT LEVEL OF
COMPLETION WERE GIVEN.

76 4114
METHODS TO MINIMIZE ENVIRONMENTAL CONTAMINANATION

REFER TO INDIVIDUAL TASK AREAS. TOTAL RESPONSIBILITY FOR
SUBPROJECT 1e¢ TASKS 14 AND 15 HAVE BEEN TRANSFERRED FROM
DRDAR-LCM~S TO DRDAR=-LCU-M¢ AS SUBPROJECT 2¢ TASKS 1 AND 4.
TECHNICAL REQUIREMENTS FOR FY76 HAVE NOW BEEN COMPLETED.

76 4114 FO1
IDENT ¢ CONTROL OF POLLUTION - PRESENT REQGMTS

HAYS AAP DETERMINED NOT TO MEET CURRENT POLLUTION ABATEMENT
REQMTSe COSTS OF MODERNIZING SAME FACILITIES AT ST LOUIS
AAP DETERMINEDe SAMPLING ANALYSES AT SCRANTON AAF SHOWED
SIGNIFICANT REDUCTION IN POLLUTANT DISCHARGE INCLe CRy 2Ny
P04 AND CRO&.

76 4114 Fo02
CONTROL OF POLLUTION GENERATLD BY SURFACE TREAT LINES

LINE WASTE TREATMENTY PILOT PLANT PUY INTD FULL OPERATION AT
SCRANTON AAP. IT RECYCLES SOPCT CF h2Ce CONTRACT AWARDED
FOR CESIGN OFSYSTEM FOR ABATEMENY OF SURFACE LINE POLLUTION
AT LA AAFe EVALUATION OF ULTRAFILTRATION FOR REGEN OF
ALKALI CLNG SOL CPL

76 4114 FO4
IMPROVED TREATMENT FOR PRIMER MIX PLANT

BATELLE REPORT PROPOSES INTEGRATED SYSTEY FOR
DESENSITIZATION TREATMENT AND DISPOSAL OF FRIMER WASTES.
SYSTEM APPLICABLE TO FRANKFORD ARSEMNALs TWIN CITIES AAP AND
LAKE CITY AAP. REPORT INCLUDES BACKGRUUND STUDIES AND
CONCEPY EVALUATION OF PROPOSALS.
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PROJECTS COMPLETED IN 2ND HALFe CY8O
(CONTINUED)

5 76 4114 FO6

LUBRICATION POLLUTION PROBLEMS

CONTRACTS AWARDED TO EXXON TO NETERMINE FEASIBILITY CF
REPROCESSING WASTE LUBRICATING AND COCLING OILS AT
SCRANTONe TWIN CITIES AND RIVERBANK AAPSe DISSOLVE AIR
FLOTATION WOULD BE USED TO BRING OIL CONCENTRATION IN
WASTEWATER TO MANAGEABLE 10-15 PPM,.

76 4114 Fo08
POLLUTION ABATEMENT FROM FLATING OPERATIONS

TWO CONCEPT DESIGNS FOR TREATMENT OF AL CHROMATING AND AL
HARDCOAT ANODIZING OPS WASTE STREAMS. BOTH USE
PRECIPITATION AS PRINCIPAL MEANS OF SEPARATION.
ION-EXCHANGE USED WHEN HIGH PURITY H20 REQUIRED. FINAL
REPORT PUBLISHED.

76 4114 F12
POLLUTION CONTROL FOR SCAMP

PILOYT LINE UTILIZING REVERSE OSOMSIS TESTED AT TWIN CITIES
AAP ON ACTUAL SCAMP LINE WASTES. THIS TECHNIGUE EFFECTIVE
IN CONCENTRATING OJLY WASTESe MEMBRANE SUSCEPTIBLE YO
FOULING AT TCMPERATURES ABOVE 100 DEGe Fe FINAL REPORY
PREPARED.

76 4114 F13
MONITOR ¢ CONTROL OF POLLUTANTS

ON SITE H20 GUALITY TESTING PERFORMED AT LA AAP. EQUIPHENT
PROVIDES RAPIOs SEMI-AUTOMATIC MEANS OF ANALYSIS OF H20 AY
METAL PARTS PLANT. EVAL OF AIR MONITORING EQUIP CONDUCTED
AT SCRANTON AAP. REGULAR MONITCRING EGUIP CAN BE ADAPTED TO
AAP PLANT USE.

76 4114 Fl4
ELIM OF AIR POLLUTION FROM METAL PARTS MFG

EVAL CONDUCTED OF CHARGED OROPLEY SCRURBER AT SCRANTON AAP
FORGE SHOP. PILOT UNIT INDICATES VERY GOOD REMOVAL
EFFICIENCYe THIS PLUS SMOG KOG RECOMMENDED FOR SCRANTON AAP
FORGE SHOP MCA °*ROJECT, NOT RECOMMENUDED FOR OTHERS UNTIL
THIS ONE INSTD/WEBUGGED

76 4114 Fleé
WATER BASED FORGING LUBRICANTS

ALTHCUGH SUCCESSFUL IN LABORATORY TESTSy ALL EFFORTS TG
PRODUCE A VIABLE MEANS OF APPLYING THE LUBRICANT IN A
PRODUCTION MCDE WERE UNSUCCESSFULe WORK MAY BE RE-DIRECTED.
BUT DECISION MADE TO CURTAIL ALL EFFCRTS UNDER THIS TASK.
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PROJECTS COMPLETED IN 2ND HALF+ CYS80
(CONTINUED)

5 76 4114 PO1
PROGRAM CONTROLs COORDINATION AND SUPPORT

CONTINUOUS COORDINATION AND LIASON WAS MAINTAINED WITH ALL
COMMAND ACTIVITIES AS WELL AS OTHER GOVERNMENT AGENCIES ON
PROGRAMS TO CONTROL ENVIRONMENTAL POLLUTION.

5 76 4114 P04
NO-X ABATEMENT METHODS

AFTER BENCH SCALE STUDIESs A SULFURIC ACID AND SELLIY
SCRUBBING SYSTEM WAS DESIGNED AND INSTALLED FOR CONTROL OF
NOX AND TNM FROM TNT MANUFACTUREs FINAL TESTING NOT
COMPLETED BECAUSE TNY FACILITY AY RADFCRD IS NOT IN
OPERATION. SEE ALSO P33,

5 76 4114 PO6
PROPELLANT AND EXPLOSIVE WASTE INCINERATION

NEW FLUIDIZED BED INCINERATOR AND P AND E SLURRY FEED
SYSTEM TESTED WITH INERT SIMULANTS AND DEBUGGED. PILOT
PLANT EVALUATIONey USING EXPLOSIVEes MADEs RESULTS EXCELLENT
AND PROVED VIABILITY OF P AND E DISPOSAL THAT 1S SAFE AND
SUPERIOR TO OTHER SYSTEM

5 76 4114 PO7
ELIMINATION OF NITRATE WASTES

OEVELOPED DESIGN DATA FOR A BIOLOGICAL DENITRIFICATION
SYSTEM. ALTHOUGH THE TECHNOLOGY WAS SUCCESSFUL+s BOTH THE
CAPITAL COSTS AND OPERATING COSTS ARE EXCESSIVE. AN
ECONOMIC AND PERFORMANCE COMPARISON SHOULD BE MADE WITH
OTHER PROCESSES.

5 76 4114 P08
DISPOSAL OF RED WATER FROM TNY PURIFICATION

FIVE CONTINUOUS LONC DURATION PILOTY SCALE MULTI-HEARTH
FURNACE TESTS WERE PERFORMED AT NICHOLS ENGINEERING TO
OBTAIN DATA 727 FYB3 MCA PROJECT AT RAAP. TECHNOLOGY
OEVELOPMENT EFFORTS ON SUNOCO SULFITE RECOVERY PROCESS WwiILL
CONTINUE UNDER PROJ 5784225

5 76 4114 P10
DISPCSAL OF WASTES FROM PROPELLANT MFG

STUDIES DEMONSTRATED THAT MEMBRAMNE TECHNOLOGY EGQUIPMENT CAN
EFFECTIVELY REMUVE AND SEPARATE COLLAGEN AND SODIUM
SULPHETE FROM THE BALL FOWDER MANUFACTURE WASTEWATER STREAM
AND CONCENTRATE BOTH TO ACCEFTABLE LEVELS FOR FOSSIBLE
RCUSE. TECH REPORT MADE
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PROJECTS COMPLETED IN 2ND HALFe CY80
(CONTINUED)

76 4114 P12
ELIMINATION OF ORGANIC WASTES SUCH AS SOLVENT

0« 7PCT NAOKH IN H20 SCRUBBER DECOMPOSED NG VAPOR TO LESS
THAN 0.1PPM IN EXHAUST AIR. STUDIES SHOWED ADDN OF H20 TO
SCRUBBER WOULD ABSORB ETHANOL AND ALLOW ONLY SMALL GUAN OF
ACETONE TO LEAVE SCRUBBER. ADSORBENT RESIN NOT REC FOR
REMOVING NG/SOLVENTS.

76 4114 P16
PROCESS WATER MANAGEMENT AT GOCG PLANTS

RECS FROM H20 MGMY STUDIES WILL BE USED IN NITROGUANIDENE
PRCD AT SUNFLOWER AAP AND THE HNO3 FLT AT VOLUNTEER AAP.
THEY WILL LOWER H20 USAGE AMND INPUT TO WASTE TRTMT PLT. REC

FROM JOWA AAP STUDIES WILL BE USED IN OPERATING PROCEDURES
WITH SIMLR BENFT

76 4114 P19
METHODS « EQPT TO MONITOR AND CONTROL POLLUTANTS

SUCCESSFUL EVAL OF BEST POLLUTION MONITORS RESULTED IN
FOLLWG IMPLTN=- SULFIDE MONITOR AT RAAP= TOTAL C AT RAAP-
STACK MONITOR AY ARRADCOM. POLAROGRAPHIC AND RAMAN HZ0
MONITORS IMPLEMENTATION PENDING FIELD DEMONSTRATION UNDER
SAX44620

76 4114 P20
DISPOSAL OF LEAD AZIDE

HAZARDS ANALYSIS COMPLETED FOR 10WA AAP. ELETROLYTIC
FROCESS VIABLE SINCE LEAD AZIDE ONCE DISSOLVED IN ANOH NOT
READILY RECOVERABIE AS EXPLOSIVE. ELEC PROCESS IS CAFABLE
OF BEING MANAGED TO INSURE SAFETY EQUIVALENT TO GENERALLY
ACCEPTED INDUSTRY STDS

76 4114 P2t
SO=-x ABATEMENT METHODS

TECH REPORY DESCRIBES STATE-OF-THE=-ART IN 502 ABATEMENT
PROCESSES AS OF 1976« TRADEOFF ANALYSIS OF BEST SYSTEMS
MILESTONE DELETED BECAUSE DECISION MADE NOT TO PURSUE
DIETHYLENE GLYCOL PROCESS.

76 4114 P27
SOLID WASTE SOIL DJSFOSAL TECHNIQUES

EXFERIMENTAL WORK AT CRANE IND PROVED THAT NO AIRBORNE VNT
OR DERIVATIVES RELEASED OURING COMPOSTING OPERATIONe ALSO

NO TOXIC PRODUCTS PRODUCED, FINAL COMFOSTED PRODUCT MAY BE
RETURNED TO THE LAND AS A SOIL ENRICHER FOR NON-FOOD CROP

APPLICATIONS.,
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PROJECTS COMPLETED IN 2ND HALFs CY80
(CONTINUED)

5 76 4114 P31
FREEZE TECHNOLOGY FOR WATER POLLUTION

THE MAX BRINE CONC OF 24PCT OBTAINED WITH I-STAGE FREEZING
IS CONSIDERABLY LESS THAN 35PCT PRODUCED BY MULTI-EFFECT
EVAPORATION AT VAAP, THIS AND ADDL SOLIDS SEPARATION
PRCBLEMS ARE SERIOUS DRAWBACKS TO USE OF THIS TECHNOLOGY
FOR RED H20 CONCENTRATNS

5 76 4114 P33
REMOVAL OF NO=X AND TNM FROM NITRATIDN FUMES

P04 AND P33 COMBINED IN FUNDINGe INSTALLATION COMPLETED AND
OPERATING PROCEDURES WRITTENe BECAUSE THE RADFORD TNT LINE
WILL NOT RUN UNTIL 1981 FINAL TESTING NOT COMPLETED.

5 76 4114 P35S
BIOLOGICAL WASTEWATER TREATMENT PILCT FLANT (RAAP)

ACTIVATED SLUDGE BIOLOGICAL TREATMENT NOT SUITABLE BECAUSE
OF FLUCTUATIONS IN GQUANTITY AND COMPOSITIONS OF WASTEWATER.
ROTATING BIOLOCICAL SURFACE TREATMEMNT FROCESS FROVIDED
EXCELLENT TREATMENT, POD REMOVAL GRTR THAN 94PCT- COD
REMOVAL 85-PLUS PCT,

5 75 4136
DEVELOPMENT OF A GENERALIZED MATH MOCEL

THIS PROJECT IS COMFLETE. THE EFFORT TO EXTEND THE
MUNITJONS EFFECTIVENESS METHODOLOGY WAS COMPLETED. A SYSTEM
OF COMPUTER PROGRAMS HAS BEEN DEVELOPED FOR PERFORMING
BAYESIAN RTLIABILIYTY ASSESSMENTS ON COMPLEX SYSTEMS BASED
ON COMPOMENT DATA.

5 76 4136
DEVELOPMINT OF A GENERALIZED MATH MODEL

THIS “ROJECT IS COMPLETE. A COMPUTERIZED RAM DATA BASE
TAILORED TO IMFULEMENT THE GENERALIZED MATH MODEL TECHNIQUES
WAS ESTABLISHEOD. THE MODFL RELATES ACTUAL SYSTEM
PERFORMANCE TC ALTERNATE DESIGNSe DESIGN PARAMETERS AND
REGUIREMENTS,

5 79 4137
AUTOMATED LCADING OF CENTER CORE IGNITERS

THIS IS FINAL 301 REPORTe INDEPENDENT FEASIBILITY STUDIES
WERE CONDUTUTED BY ARRADCOM AND INAAF. RESULTS KERE
FORWARDECL TO PBM FOR EVALUATION AND FOLLOW ON DESIGN AND
FAERICATIUNS FINAL TECHNICAL REPORT DUE MAR 81,
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PROJECTS COMPLETED IN 2ND HALFes CY80
(CONTINUED)

74 4147
COMPUTER CONTROL APPLICATION TO CONTINUOUS TNT MANUFACTURE

AN ELECTRONIC ANALOG CONTROL SYSTEM CAFABLE OF MONITORING
AND CONTROLLING SIGNIFICANY PROCESS VARIABLES HAS BEEN
DESIGNEDy PROCUREDs AND INSTALLED ON TNT LINE C AT
RADFORDAAP. SYSTEM EVALUATION WILL OCCUR AT SUCH TIME AS
THE LINE ITSELF IS RESTARTED.

79 4163
CONTROLLED PROD LOADING SYS F/105MM HEAT-T M456A1

FINAL STATUS REPORT WAS SUBMITTEDe PROCESS PARAMETERS AND
PROCEDURES FOR LOADING THE 10S5MM HEAT-T M456A1 PROJECTILE
ARE BEING IMPLEMENTED IN PROTOTYPE LINE AT MILAN AAP.

79 4189
HIGH FRAGMENTATION STEEL PRODUCTION PROCESS

THIS PHASE 1 PROJECT 1S COMPLETE EXCEPT FOR THE TECHNICAL
REPORTe HESULTS WILL BE UTILIZED IN SUBSEGQUENT PHASES.
INTERIM TECHNICAL REPORT SCHEDULED FOR JUNE 30+ 1981
COMPLETION,

79 4194
IMFROVED PROCESS F/PRESSING LX=14 EXFL CHARGES

PRESSES WERY MADE OPERATIONAL. TOOLING FOR PRESSING TOW
WARHEADS WA3 DESIGNED. FURTHER WORK ON THIS PROJECT WAS
TERMINATED SINCE TECHNOLOGY FOR PRODUCING LX-14 ADVANCED
MAKING THE ORIGINAL OBJECTIVES OBSOLETE.

80 4200
TNT CRYSTALLIZER FOR LARGE CALIBER MUNITIONS

PROGRAM WAS TERMINATED TO DEVELOP A CONTINUOUS SYSTEM TO
CONTROL MOLTEN TNT POUR TEMPERATURES AND INCORPORATION OF
SOLIDSe REDUCED PROJECT WAS COMPLETED AFTER SYSTEM
REQUIREMENTS WERE ESTABLISHED AND A SCOPE OF WORK WAS
PRZPARED.

77 4211
MOD OF PROCESS CONTROL OF EXPLOSIVE COMPOSITIONS

A RDX/TNT EXPLOSIVE GUAGE WAS DEVELOPED TO MEASURE
CONCENTRATION TO A PRECISION OF 1 PERCENT. AN IMPACY
SENSITIVITY TESTER WAS DEVELOPED WHICH WILL PROVIDE MORE
RAFID EVALUATION OF LARGER SAMPLE SIZ2ESe
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PROJECTS COMPLETED IN 2ND HALFes CYBO0
(CONTINUED)

77 4223

APPLICATION OF ULTRASONIC ENERGY TO DOUBLE-BASE PROP FROC

ENHANCED EXTRUSION WITH ULTRASONIC DIE ACTIVATICN
DEMONSTRATED ON PILOT SCALE BUT NOT AS PROTOTYPEe. PROBLEMS
WITH MECCHANICAL AND ELECTRONIC COMPONENTS. LIVE EXTRUSION
RUNSWITH NS5 PROPELLANT ON PROTOTYPE DID NOT SHOW EXTRUSION
IMPROVEMENT. ONLY NS CKD

79 4225

RED WATER POLLUTION ABATEMENT SYSTEM

FILTER CAKE ORYING TESTS WITH VERTI-STAK DRYER PROVIDED
EXCELLENT DRYING WITHOUT PRODUCT LOSSe HAZARDS ANALYSIS OF
RED WATER ABATEMENT COMPLETED BY RADFORDAAP., PORCUPINE
PROCESSOR AND DOUBLE DRUM DRYER PROVIDED CONCENTRATED RED
WATER FEEDSTOCKS.

80 4236

AUTO LACE JACKETS FOR CENTER CORE CHARGES

PROJECT TERMINATED AND REDUCED BY $557.0. FINAL REPORY
DATED 12/01/80.

78 4249

SEPARATION OF EXPLOSIVES FROM SPENT ACID/WATER SLURRIES

THE BIRD=-PANNEVIS FILTER WAS OFERATED SINCE JULY 1980,
PROBLEMS WERE ENCOUNTERED WITH FILTER CLOTH BLINDINGes LINE
COATINGy VALVE DIAPHRAGM FAILURE. PROCESSING WAS MOODIFIED
AND BUTTERFLY VALVES ORDERED TO ELINATE THE PROBLEMS.

78 4252

IMPROVE PRESENT PROCESSES FOR THE MANUFACTURE OF RDXx ¢ HMX

REACTION PROMOTERSe HEXAMINE AND PARAFORMALDEHYDE WERE
STUDIED IN PILOT PLANT. THROUGHPUT OF HMX INCREASED 1644
PERCENT BY USE OF HEXAMINE. PARAFORMALDEHYDE INCREASED
THROUGHPUT BY 11 PERCENTe A FINAL TECHNICAL REPORT HAS BEEN
PREPARED.

719 4263

AUTO PILOY LINE F/CONT COOL AND PROC OF HE LD PROJ

FINAL STATUS REPORT COVERED SUCCESSFUL PILOT PLANT
OPERATIONS OF AUTO REMOTE MELYT POUR AND COOLING OF 155MM
M107 PROJECTILES. PROCESS WAS FINALIZEDe BENEFITS WERE
CITED AND TECH DATA WAS TRANSFERRED FOR FACILITY PROVECT
DESIGNS AT FIVE LAP PLANTS.
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PROJECTS COMPLETED IN 2ND HALFe CY80
(CONTINUED)

77 4281
ENERGY SAVING AT ARMY AMMO PLANTS

SEE THE FOLLOWING INDIVIDUAL TASKS FOR WORK STATUS.

77 4281 AOQ1
PROCESS ENERGY INVENTORY

FINAL REPORTS WERE RECEIVED FROM BOTH HAAP AND RAAP WHICH
COVERED PROCESS ENERGY INVENTORYe AREAS OF POTENTIAL ENERGY
SAVINGS WERE IDENTIFIED. THE CLOSER CONTROL OF STEAM USAGE
IN THE SOLVENT RECOVERY SYSTEM AT RAAP YIELDED AN ANNUAL
SAVING OF 3$58Ke

77 4281 AO4
WASTE HEAT FROM CHEMICAL REACTIONS

AN ANALYSIS WAS COMPLETED BY TRWe INC UF Thi
ENERGY=-INTENSIVE PROCESS OPERATIONS AT RAAPy HAAPe AND
VAAPe THE ANALYSIS INCLUDED ENERGY/COST SAVING PROJECTIONS
AS wELL AS SPECIFIC DESIGN APPROACHES AND ENGINEERING COST
ESTIMATES FOR EACH OPERATION.

77 4281 AOS8
CAVITATIONAL REMOVAL OF EXPLOSIVES

REMOVAL OF EXPLOSIVES FROM PROJVECTILES USING A CAVITATING
JET WAS DEMONSTRATED TO BE SAFT AND CONSIDERABLY MORE
EFFICIENT THAN COMPETING METHODS. A NO2ZLE DSN AND OPN COND
WERE ESTAB WHICH WILL BE USLD AS THE FIRST TRIAL OURING THE
FILOT PLANT FHASE.

77 4281 BO2
REDUCED FORGING TEMPERATURE

NO CHANGE FROM PRIOR REPORYING PERIODe PROJECTED SAVINGS
FOR PROJVECTILE METAL PARYS FACILITIES AT MOBILIZATION
PRODUCTION RATES ARE ESTIMATED TO BE 3146664000 PER YEAR,

78 4288
EXFLOSIVE SAFE SEPARATION AND SENSITIVITY CRITERIA

ZERO FALLET SPACING ESTABLISHED FOR 155MM M483HE
PROJECTILE. PROJECTILE DISTANCES ESTABLISHED FOR SHIELODED
AND UNSHIELDED M549 HERA PROJECTILES. WEIGHT UNITS OF
NITROGUANIDINE AND GUANIDINE NITRATE TESTED. FLAKED TNT
TESTING COMPLETED.
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PROJECTS COMPLETED IN 2ND HALFs CY80
(CONTINUED)

5 77 4301
ACCEPT PLAN FOR CONTINUOUSLY PROD' MULTIBASE CANNON PROP=-CAM

NO SIGNIFICANT EFFORT HAS BEEN EXPENDED ON THIS PROJECT
DURING THIS REPORT PERIOD. THIS PROJECT IS COMPLETED,
HOWEVER WORK CONTINUES UNDER PROJECT 5774301.

5 76 4301
ACCEPT PLAN- CONT PRODUCTION MULTI-BASE CANNON PROPELLANTS

NO SIGNIFICANT EFFORT HAS BEEN EXPENDED ON THIS PROJECT
DURING THIS REPORT PERIODe THIS PROJECT IS COMPLETED,
HOWEVER WORK CONTINUES UNDER PORJECT 5774301.

5 77 4303
ACCEPTANCE OF CONTINUOUSLY PRODUCED BLACK POWDER

NO NEW ACCOMPLISHMENTS TO REPORT FOR THIS REPORT PERIOD,
UNDER THIS FISCAL YEAR OF FUNDING. REFERENCE IS MADE TO
PROJECT 5764303 FOR CONTINUATION OF WORKe THIS IS A FINAL
STATUS REPORT.

5 78 4322
CHARACTERIZE DORMANCY EFFECT ON ELECTRONIC EQUIPMENT

TEST AND EVALUATION PLAN DETAILING THE METHODOLOGY OF
ASSESSING THE OPERATIONAL INTEGRITY OF A ELECTRONIC PROCESS
CONTROL SYSTEM HAS BEEN DEVELOPED. THE METHODOLGGY FOR
PROPERLY BRINGING AN EPCS ON LINE HAS PEEN DEVELOPED. WORK
CONTINUED ON 5794322,

5 79 4332
IMPROVEMENTS FOR POTTING ELECTRONIC ASSEMBLY FOR GATOR

AEROJET ORDNANCE COe EVALUATED NEW POTTING MATERIALS +
ENCAPSULATION PROCESSES FOR SCATTERABLE MINES. NEW POTTING
TECHNIQUES + ARNCO®S SUPERIOR FASTCAST T70D EPOXY REDUCED
LABOR TIME + INCREASED YIELDe. NEED FOR MOLDS WAS
ELIMINATED.

5 76 4337
ALTERNATE MATERIALS FOR CURING/MOLDING PROCESS F/ZAP MINES

STUDY OF EFFECT OF ATC-3 ON CURE TIME OF ADAM ENCAPSULANT
SHCWED REDUCED FLEX STRENGTH AND CURE TIME MAKING ATC-~3
UNACCEPTEBLEe UVRADIATION CURE OF OTHER FASCAM ENCAPSULANTS
RESULTS IN UNACCEPTABLE PROCESS TEMPS. IN-SITU BONDING FOR
GATOR MINES DROPD
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‘ PROJECTS COMPLETED IN 2ND HALFy CYH0
i (CONTINUED)

5 76 4338
DEV AUTO PROCESS + PROTO EQUIP FOR LAP OF M483 155MM PROJO

MACHINE FAILED DEMONSTRATED TESTSe CONTRACT FUNDS FULLY
EXPENDED. CONTRACTOR OFFERED TO MAKE THE MAJOR COMPONENT OF
MACHINE OPERABLEy USING CORPCRATE FUNDS ONLY. ARRADCOM WILL
REWORK TW0 AUXILLIARY COMPONENTS AT THE SAME TIME.

R s

5 77 4362
REHEAT OF LARGE CAL PROJECTILES TO ELIMINATE BASE SEPARATN

FINAL STATUS REPORT WAS SUBMITTED. CONTROLLED COOLING
PROCESSES WERE SUCCESSFUL ON 155MM M549 AND XM795 AND B8IN
M650 PROJECTILES. XM795 PROCESS WAS IMPLEMENTED FOR TNT
LOADING OF ALL OTII PROJECTILES AT LOUISIANA AAP.

5 78 4447
NITROGUANIDINE PROCESS CONTROL ANALYTICAL SYSTEMS

PROJ WAS COMPLETEDes ANALYTICAL METHODS WERE ESTABLISHED FOR
NQ PRODUCTION PROCESS CONTROLe THESE INCLUDED
CHROMATOGRAPHICy COLORIMETRIC AND PLOARIGRAPHIC METHODS FOR
CAy CARBONATEy CYANIMIDEs' FLUORIDEs GUANIDINIUMe SLUFATES
AND SULFURe

S 78 4449
PROCESS IMPROVEMENT FOR COMPOSITION C-&

WORK COMPLETED. IT WAS DETERMINED ThAT M112 DEMO BLOCKS &
M18A1 MINE BLOCKS COULD BE EXTRUDED FROM COMP C-4 WITH
NOMINAL CLASS 1/NOMINAL CLASS 5 RDX IN LIEU OF CLASS
1/CLASS 5 RDXe EXISTING SPECS HAVE BEEN AMENDED TO INCLUDE
USE OF NOM CL 1/NOM CL S.

5 78 4462
MODERNIZED FAD FOR MULTI-BASE PROPELLANTS

WORK COMPLETED. A BAY WAS SELECTED AND MODIFIED FOR
EVALUATION. A CAUSTIC SCRUBBER FOR NG REMOVAL WAS PROCURED
AND SPECIFICATIONS FOR THE SOLVENT ABSORBER WERE COMPLETED.
TEMPERATURE DISTRIBUTION WITHIN THE BAY TO BE MODERNIZED
WAS DETERMINED.

5 78 4466
EVAL TNYy CYCLOTOLs AMATEXe OCTOL IN MELT POUR FACILITIES

FINAL STATUS REPORT COVERED EFFORTS YO CONTROL SOLIDS IN
TNT SLURRIES, TESTS SHOWED NO COKRRELATION BETWEEN XSOLIDS
AND VISCOSITY. NAVY EQUIP REVIEWED BUT NOT ADOPTED. POUR OF
CYCLOTOL UNSUCCESSFUL DUE TO PLUGGED LINES OF SETTLED RDX.
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PROJECTS COMPLETED IN 2ND HALFs CYBO
(CONTINUED)

78 4469

AUTOMATED INSERTION OF GRENADE LAYERS.

THE DESIGN AND FABRICATION OF INSPECTION DEVICES FOR THE
AUTOMATED INSERTION SYSTEM WERE SUCCESSFULLY DEMONSTRATED
AND WILL BE USED IN THE PROTOTYPE SYSTEMe THE DESIGN OF THE
PREPACK DELIVERY SYSTEM AND THE GRENADE INSERTION SYSTEM
WAS COMPLETED.

78 4498

CONSOLIDATION + AUTOMATIC ASSEMBLY OF SMALL MINES

A PROCEDURE FOR LOADING THE M74 GEMSS ANTI-PERSONNEL MINE
HAS BEEN DEVELOPED. TECHNICAL SPECIFICATIONS WERE PREPARED
FOR AN ELECTRONIC LENS TESTER AND AUTOMATED SOLDERING
MACHINEs IN LIEU OF AUTOMATED/MECHANIZED ASSEMBLY
MECHANIZED LAP WAS SELECTED

78 4508

PROCESS IMPROVEMENT OF PRESSABLE RDX COMPOSITIONS

AN IMPROVED PROCESS FOR PRODUCING COMP A-5 WAS DEVELOPED.
1004000 LBS OF A=-5 HAVE BEEN PRODUCED AND SHIPPED FOR
EVALUATION. A FINAL REPORT ON IMPROVED PROCESSES FOR
PRESSABLE RDX COMPOSITIONS WAS ISSUECD.

79 6553

ADAPT ACCUSTIC ANALYSIS/INSPECY WELDED OVERLAY BANDS=ARTYSHL

THIS TASK HAS BEEN COMPLETEDe THE ACOUSTIC ANALYSIS CONCEPT
WAS PROVEN TO BE FEASIBLE FOR INSPECTICN OF WELDED OVERLAY
BANDS.

76 6628

AUTOMATED INSPECTe OF MeTe FUZE COMPONENTS=-MOVE. PLATES-

AN AUTOMATED NON-CONTACT INSPECITON MACHINE WAS
DEMONSTRATED FOR INSPECTION OF THIN MOVEMENT PLATES. THE
MACHINE CONSISTS OF A DIGITALIZERy COMPUTER CONTROL SYSTEM
AND AN ILLUMINATING SYSTEMe SYSTEM HAS SHORTCOMINGS WHICH
CAN BE CORRECTED.

78 6654

NDT FOR QC IN MFGR OF ADVANCED FRAGMENTING STEEL SHELLS
THIS TASK HAS BEEN COMPLETEDe THIS SYSTEM WAS SUCCESSFULLY

DEMONSTRATEDe THE SYSTEM HAS BEEN DELIVERED TO ARRADCOM FOR
INSTALLATION & FURTHER TESTING.
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! PROJECTS COMPLETED IN 2ND HALFs CY8O
(CONTINUED)

5 77 6678
i EVALUATION OF AQUA GQUENCH UNDER PRODUCTION CONDITIONS

QUENCH CRACKING OCCURRED IN BOTH THE 155MM M107 AND M483
PROJECTILES BY THE AQUA QUENCH HEAT TREATMENT METHOD.
SYNTHETIC WATER BASED QUENCHANTS ARE THEREFORE NOT
RECOMMEDED FOR PROJECTILE HEAT TREATMENT.

5 78 6683
PRODUCTION OF TUNGSTEN BASE ALLOY PENETRATORS FOR AP MUNIT

SEVERAL TECHNICAL REPORTS WERE PREPARED AND PRESENTED AT
THE CHARLOTTEVILLE SECOND ANNUAL KINETIC ENERGY SYMPOSIUM.

5 78 6693
BALL PROPULLANT DETERRENT COATING-CAM RELATED

DESIGN OF SYSTEM TO MODIFY EXISTING PILOT PLANT EGQUIPMENT
AND IMPROVE PROCESS CONTROL SYSTEM COMPLETEDe ALL WORK NOW
COMPLETE ON THIS PROJECT.

5 78 6736
TECH READINESS ACCEL THRU COMPUTER INTEGRATED MFG (CAD)

NO NEW ACCOMPLISHMENTS TO REPORT FOR THIS REPORT PERIOD,
UNDER THIS FISCAL YFAR OF FUNDINGe THIS IS A FINAL STATUS
REPORT FOR THIS PROJECT. WORK IS CONTINUING UNDER PROVECT
56806736

5 79 6736
TECH READINESS ACCEL THRU COMPUTER INTEGRATED MFG (CAD)

THE BASIC COMPUTER INPUT REGUIREMENTS WERE DESIGNED AND
COMPLETED FOR THE TOOLING WEDGE DATA BASE SYSTEM. THIS IS A
FINAL STATUS REPORT FOR THIS PROJECTe WORK IS CONTINUING
UNDER PROJECT 5806736+

5 78 6760
DRYING OF LOW DENSITY BALL PROPELLANT

FLUID BED DRYING DETERMINED TO BE MORE FEASIBLE THAN
MICROWMAVE DRYINGe PRELIM HAZARDS ANALYSIS CONDUCTEDe SCOPE
OF WORK FOR PURCHASE OF FLUID BED DRYING SYSTEM PREPARED.
160 LBS OF LOW DENSITY BALL PROPELL ANT PURCHASED FOR USE IN
PLANNED DRYING TESTS
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PROJECTS COMPLETED IN 2ND HALFe CYBOC
(CONTINUED)

ARRADCOM=-ARRCOM (WPNS)

6 78 3901
MANUFACTURE OF FLUIDIC AMPLIFIERS BY COLD FORMING

THIS PROJECT HAS BEEN COMPLETEDe RESULTS HAVE DEMONSTRATED
THAT FINEBLANKING CAN BE SUCCESSFULLY USED TO MANUFACTURE
HIGH-QUALITY FLUIDIC AMPLIFIER LAMINATES. MORE DEVELOPMENT
IS NEEOED BEFORE IT CAN BE CONSIDERED A RELIABLE PRODUCTION
TECHNIGQUE.

6 73 7087
APPLe OF HIGH FREGe INDUCTION HEATING FOR HOT COIL SPRINGS

A METHOD WAS DESIGNED AND DEVELOPED TO COIL SPRINGS BY HIGH
FREQUENCY INODUCTION HEATINGs THE X¥M=-1 RECOIL SPRING AND
SPRING N0O.5172634 FOR THE M101-Al WERE FABRICATEDe THE
PROJECT WAS COMPLETED.

6 79 7213
HIGH SPEED CHROME PLATING TECHNIGQUE

PROJECT RESULTED IN A MORE SUITABLE APPROACH TO HIGH SPELD
CHROME PLATINGe A FULL LENGTH NON-CONFORMING ANODE IS USED.
A TDP WAS PREPARED WHICH INCLUDES DESIGN OF EQUIPMENT,
SPECIFICATION REQUIREMENTS AND PROCESS PROCEDURESe PR0O.JECT
IS COMPLETED.

6 77 7313
SIMULATOR FOR PRODUCTION TESTS OF WEAPONS~- CAM

THIS PROJECT IS COMPLETE. A PASSIVE SIX-DEGREE-OF~FREEDOM
SIMULATOR WA, SUCCESSFULLY DEVELOPEDe THIS SIMULATOR
PROVIDES DOD WITH A SOPHISTICATEDs ECONOMICAL MEANS TO TEST
THE INTERACTION BETWEEN WEAPUNSe MOUNTSe AND THE SYSTEM.

6 77 1485
APPLICATION OF CHEMJCAL PROCESSES TO IMPROVE SURFACE FINISH

105MM SPECIMENS WERE ELECTROPOLISHED USING THE CONFORMING
ANODE. METAL REMOVAL WAS UNIFORM AND THE PROJECTED RATE OF
REMOVAL AND SURFACE SMOOTHNESS WERE ACHIEVED.

6 75 7589
AUTO TA" GETING SYS FOR PRODUCTION TEST OF AUIO WPN * AMMO

THIS PKOJECT IS COMPLETE. A NEW CONCEPT FOR AUTOMATICALLY
SCORING SMALL CALIBER TARGETS WAS DEVELOPEDs ThE TARGETING
SYSTEM WAS INSTALLED AND IS IN USE. THE TECHNICAL DATA
PACKAGE OEVELOPED FOR THIS SYSTEM IS AVAILABLE.
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, PROJECTS COMPLETED IN 2ND HALFy CY80
h (CONTINUED)

6 77 7711
ELECTROPOLISHING PROCESS MODELS FOR S"ALL BORE WEAPONS

| NEW ELECTROPOLISHING CONDITIONS FOR S”VERAL GUN BARREL

i MATERIALS TO OBTAIN SMOOTH AND ADHERENT CHROMIUM PLATING

i WERE EVALUATED. THE METHODS ARE SUMMARIZED FOR ROUTINE BATH

ﬁ - CONTROL AND ANALYTICAL PROCEDRUES FOR ELECTROPOLISHING
SOLUTIONS.

6 78 7726
APPLICATION OF COLD AND WARM ROTARY FORGING

THE COLD FORGING TRIALS WILL BE ASSIMILATED IN THE FY79
PORTION OF THIS EFFORT.

6 78 7802
ESTABLISH MACHINE TOOL PERFORMANCE SPECIFICATIONS

THIS PROJECT HAS BEEN COMPLETED. INITIAL SAVINGS OF NEARLY
$67+000 HAVE BEEN IDENTIFIED WITH THE SPECIFICATION OF DEEP
HOLE DRILLING AND BORING EQUIPMENTe FINAL TECHNICAL REPORT
WILL BE DISTRIBUTED BY APRIL 1981.

! 6 79 7948
; ESTABLISH CUTTING FLUID CONTROL SYSTEM

X THE WORK ON PHASE 1 HAS BEEN COMPLETED. SEVERAL AREAS OF
POTENTIAL COST REDUCTION WERE IDENTIFIED. ADDITIONAL DATA
IS NEEDED TO ESTABLISH REQUIREMENTS FOR CUTTING FLUID
CONTROL SYSTEM FOR ROCK ISLAND ARSENALe. SPECIFIC
IMPROVEMENTS HAVE REDUCED COSTS.

6 79 7965
DIFFERENTIAL SCATTEROMETRY FOR MICROFINISH SURFACES

ELECTRONIC BREADBOARD DESIGN AND ASSEMBLY IS NOT POSSIBLE
DUE TO LAPSE OF FUNDING. THIS PROJECT HAS BEEN TERMINATED
BUT IS STILL INCOMPLETE.

6 79 8004
CO-DEPOSITION OF SOLID LUBRICANTS DURING ANODIZING

A SURVEY OF VARIOUS COATING PROCESSES WAS MADE. EVALUATION
OF SOLUTIONS AND COATINGS WAS COMPLETEDe CHARGED LUBRICANT
PARTICLES WERE CO-DEPOSITED ONTO 7075-T6 ALUMINUM ALLOYS
DURING HARDCOAT ANODIZING.
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PROJECTS COMPLETED IN 2ND HALFe CY8O
‘ (CONTINUED)

6 78 8047
; PASS THRU STEADY RESTS FOR TUBE TURNING

ALL GENERAL ENGINEERING REQUIREMENTS HAVE BEEN COMPLETED.
DESIGNS HAVE BEEN INCORPORATED INTO A PROCUREMENT
SPECIFICATION PACKAGE FOR AN FY80 FOLLOW-ON PROJECT.

6 79 8107
CREEP FEED CRUSH FORM GRINDING.

TEST SPECIMENS WERE EVALUATEDs ENGINEERING DATA WAS
OBTAINEDe AND DATA HAS BEEN EVALUATED AND SUMMARIZED FOR
ENGINEERING SPECIFICATION PREPARATION.

TOTAL PROGJECTS COMPLETED IN 2ND HALFs CYEO 118
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MMT PROGRAM
SUMMARY PROJECT STATUS REPORTY
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MANUFACTURING METHODS AND TECHNOLOGY PROGRAM

SUMMARY PROJECT STATUS REPORT

The Summary Project Status Report for each major Army subcommand
(SUBMACOM) is preceded by the tabulated SUBMACOM MMT project funding
status, The accuracy of funding amounts is based on the individual
project status reports. The status as reported here is the IBEA con-
densation of information contained in the report or other comments as
deemed useful. If a status report was not provided, a pertinent com~

ment was made so that the project would be printed. {
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APPENDIX: ARMY ACTION COMMAND/ACTIVITY IDENTIFICATION

Action Command Acronym Command Identifier
Test & Evaluation Command TECOM 0 P
‘ Aviation R&D Command AVRADCOM 1 s
B Communications & CERCOM 2
Electronics Command
Missile Command MICOM 3
Armament Materiel Readinesss ARRCOM 5
. Coumand (Munitions) (Ammo)
3 Armament R&D Command ARRADCOM 8
(Munitions) (Ammo) .
{
" Armament Materiel Readiness ARRCOM 6
Command (Weapons) (Wpns)
Armament R&D Command ARRADCOM 9
(Weapons) (Wpns)
Troop Support & Aviation TSARCOM 7
Materiel Readiness Command
Materiel Development & DARCOM D
Readiness Command
Mobility Equipment R&D Command MERADCOM E
Communications R&D Command CORADCOM F ¥
Depot Systems Command DESCOM G toe
Electronics R&D Command ERADCOM H
Army Materials and Mechanics AMMRC M
Research Center
Natick R&D Command NARADCOM Q ;
Tank-Automtive Command TACOM T —

NOTE: Abbreviation - R&D Research and Development
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PROJECT SLIPPAGE STUDY

The purpose of this study is to monitor trends in the timeliness
of the MMT Project Execution. Figure l is a slippage profile for each
command and for the program as a whole. An observation of this data
shows that there has been very little change in the project slippage
distribution when comparing the current period with the 2nd half
CY79. The 5% increase in the '"No Data" column is a reflection of the
large number of projects which were approved late (i.e. after Nov)
this fiscal year vs the number of projects approved late last fiscal
year. Status reports are not required for projects just funded.
Therefore, there is no scheduled completion date available for these
projects causing them to fall into the "No Data" column. Also, 80 of
these FY81 projects were not funded untli after the 2nd CY80 reporting
period (July-Decmeber 1980). Slippage data on these projects will not
be available for another reporting period.

There are two problems that affect accurate project slippage re-
porting. One problem is delinquent status reports. If a status re-
port is not submitted for a project, then the slippage will remain the
same until the next status report is submitted. During the current
reporting period there were 30 delinquent status reports. This is a
decrease of eight reports from the previous period. A continued de-
crease in delinquency of project status reports will help improve the
accuracy of the project slippage: profile.

Another problem that affects accurate project slippage reporting
is the basis on which final status reports are submitted. Some or-
ganizations await financial close-out before submitting final status
reports. By doing this, several months might be added to the apparent
duration of the project. Th - general policy has been that final
status reports should be submitted when the technical work has been
physically completed. If outstanding financial action does not hinder
project implementation, then the time required for financial close-out
is not meant to be added to an indicator which measures engineering
achievement. Continued emphasis on using a consistent basis for pro~
ject close-out, namely technical completion, will provide a more ac-
curate accounting of the technical life of MMT projects.

NETS NS




PROJETCT

SLIPPAGE

STUDY

PROJECT SLIPPAGE DISTRIBUTION

(PERCENT)
NO. ACTIVE| NO 0 1-6 7-12 [13-18 [ 19-24 | 25+

COMMAND PROJECTS* | DATA MO MO MO Mo MO Mo
DARCOM 7 29 29 14 29
MER ADCOM 17 12 35 12 12 12 12 6
CORADCOM 11 27 36 18 18
DESCOM 1 100
ERADCOM 46 13 17 20 15 11 7 17
AMMRC 7 14 43 29 14
NARADCOM 4 50 25 25
TACOM 39 31 15 8 15 15 10 5
TECOM 3 33 33 33
AVRADCOM 72 42 18 & 4 10 13 6
MICOM 77 22 25 10 12 10 13 8
ARRADCOM-ARRCOM (AMMO) 176 18 19 13 14 9 10 18
ARIADCOM-ARRCOM (WPNS) 93 31 14 16 9 13 5 12

SJMMARY 553 25 20 12 11 10 9 12

(DARCOM W1DE)

2ND CYT79 646 20 25 13 11 9 10 13

SUMMARY

+FIGURES REFLECT DATA ON THE ACTIVE PROGRAM AS OF 12 MAR 81.

Figure 1 - Slippage Profile
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ARMY MMT PROGRAM REPRESENTATIVES

HQ,DARCOM

US Army Materiel Development and Readiness Command

ATTN: DRCMT

5001 Eisenhower Avenue C: 202 274-8284/8298
Alexandria, VA 22333 AV: 284-8284/8298
AVRADCOM

US Army Aviation R&D Command
ATTN: DRDAV-EGX, Mr. Dan Haugan

4300 Goodfellow Blvd. C: 314 263-1625
St. Louis, MO 63120 AV: 693-1625
CERCOM

US Army Communications & Electronics Materiel Readiness Command

ATTN: DRSEL-LE-R, Mr. William Coutros C: 201 532-4035
Fort Monmouth, NJ 07703 AV: 992-4035/4077
CORADCOM

US Army Communications R&D Command
ATTN: DRDCO-PPA-TP, Mr. Al Feddeler/Sam Esposito/Burton Resnic

Building 2700 C: 201-535-2418/4926
Fort Monmouth, NJ 07703 AV: 995-2418/4926/4026
ERADCOM

US Army Electronics R&D Command

ATTN: DELET-R, Mr. Joseph Key C: 201 544-4258

Fort Monmouth, NJ 07703 AV: 995-4258

MICOM

US Army Missile Command

ATTN: DRSMI-RST, Mr. Richard Kotler C: 205 876-~2065
Redstone Arsenal, AL 35809 AV:  746-2065

TACOM

US Army Tank-Automotive Command C: 313 573-2065/1814/
ATTN: DRSTA-RCKM, Dr. Jim Chevalier 2467
Warren, MI 48090 AV: 273-2065/1814/2467
ARRCOM

US Army Armament Materiel Readiness Command
ATTN: DRSAR-IRB, Mr. August Zahatko

Rock Island Arsenal C: 309 794~4485/5446
Rock Island, IL 61299 AV: 793-4485/5446
ARRADCOM

US Army Armament R&D Command

ATTN: DRDAR-PML, Mr. Donald J. Fischer . C: 201 328-2708
Dover, NJ 07801 AV: 880-2708
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TSARCOM

US Army Troop Support and Aviation Materiel Readiness
ATTN: DRSTS-PLE, Mr. Don G. Doll

4300 Goodfellow Blvd.

St. Louis, MO 63120

MERADCOM

US Army Mobility Equipment R&D Command
ATTVN: DRDME-UE, Mr. R. Goehner

Forc Belvoir, VA 22060

NARADCOM

US Army Natick R&D Command

ATTN: DRDNA-EZM, Mr. Frank Civilikas
Natick, MA 01760

TECOM

US Army Test & Evaluation Command
ATTN: DRSTE-AD-M, Mr. Grover Shelton
Aberdeen Proving Ground, MD 21005

AMMRC

US Army Materials & Mechanics Research Center
ATTN: DRXMR-PMT, Mr. Raymond Farrow
Watertown, MA 02172

HDL

Harry Diamond Laboratories

ATTN: DELHD-PO, Mr. Julius Hoke
2800 Powder Mill Road

Adelphi, MD 20783

Rock Island Arsenal
ATTN: SARRI-ENM, Mr. Joseph DiBenedetto
Rock Island, IL 61299

Watervliet Ar-enal
ATTN: SARWV-PPI, Mr. G. Spencer
Watervliet, NY 12189

US Army Munitions Production Base Modernization Agency
ATTN: SARPM-PBM-DP, Mr. Joseph Taglairino
Dover, NJ 07801

AMRDL

US Army Applied Technology Laboratory
USARTL (AVRADCOM)

ATTN: SAVDL-EU-TAS, Mr. L. Thomas Mazza
Fort Eustis, VA 23604

DESCOM

US Army Dapot System Command
ATTN: DRSDS-PE, Mr. Jim Shindle
Chambersburg, PA 17201

Command

C:
AV:

C:
AV:

C:
AV:

314 263-3040
693-3040

703 664-4221
354-4221

617 653-1000, X2793
955-2349/2351

301 278-3677
283-3677

617 923-3523
955-3523

202 394~1551

290-1551

309 794~-4627/4584
793-4627/4584

518 266-5319
974-5319

201 328-6708

880~6708
804 878-5732 :
927-5732 5
717 263-6321 ;
242-6321

o
By

2




f IBEA
1 US Army Industrial Base Engineering Activity
ATTN: DRXIB-MT, Mr. James Carstens C: 309 794-5113
! Rock Island, IL 61299 AV: 793-5113
DCSRDA
ATTN: DAMA-PPM-P, Mr. R. Barnett
Room 3C400, The Pentagon C: 202 695-0506/07/08
Washington, DC 20310 AV: 225-0506/07/08

DCSRDA (PA 1497, Aircraft)

ATTN: DAMA-WSA, LTC Jay B. Bisbey

Room 3B454, The Pentagon C: 202 695-1362
Washington, DC 20310 AV: 225-1362

DCSRDA (PA 2597, Missiles)

ATTN: DAMA-WSM-A, Mr. Johmn Doyle

Room 3B485, The Pentagon C: 202 695-8740
Washington, DC 20310 AV: 224-8740

DCSRDA (PA 3297, Weapons; PA 3197, Tracked Combat Vehicles)

ATTN: DAMA-WSW, LTC Raymond Roskowski

Room 3D455, The Pentagon C: 202 697-0106
Washington, DC 20310 AV: 227-0106

DCSRDA {PA 5297, Communications/Electroncis)

ATTN: DAMA-CSC-BU, MAJ Paul Harvey

Room 3D440, The Pentagon C: 202 695-1881
Washington, DC 20310 AV: 225-1881

DCSRDA (Other Procurement Activities:
PA 5197, Tactical and Support Vehicles)
ATTN: DAMA-CSS-P, LTC L. R. Hawkins

Room 3D416, The Pentagon C: 202 694-8720
Washington, DC 20310 AV: 224-8720
DCSRDA (Other Procurement Activities:
PA 5397, Other Support)
ATTN: DAMA-CSS-P, LTC P. X. Linscott
Room 3D418, The Pentagon C: 202 694-8720
; Washington, DC 20310 AV: 224-8720
| DCSRDA (PA 4950, Ammunition)
ATTN: DAMA-CSM-DA, COL Jack King
Room 3C444, The Pentagon C: 202 694-4330
Washington, DC 20310 AV: 224-4330
‘ DCSRDA (PA 4950, Ammunition)
ATTN: DAMA-CSM-P, Mr. John Mytryshyn
Room 3C444, The Pentagon C: 202 694-4330
Washington, DC 20310 AV: 224-4330
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DRXIB-MT
DISTRIBUTION:

Defense Technical Information Center:

Document Processing Division, Attn: DDC-DDA-2, Mr. Richard Matthaws (12 cys)

Department of Defense:

DIRSO, Attn: Mr. B. Rartsch
OUSDRE (R&AT), The Pentagon, Attn: Dr. Lloyd L. Lehn (2 cys)

Department of the Army:

HQDA, OASARDA, The Pentagon, Attn: Manufacturing Technology Representative
HQDA, ODCSRDA, The Pentagon, Attn: DAMA-PPM-P, Mr. R. Barnett

DCSRDA, Attn: DAMA-WSW, LTC Raymond Roskowski

DCSRDA, Attn: DAMA-CSC-BU, MAJ Paul Harvey

HQ DARCOM:

Cdr, DARCOM, Attn: DRCCG

Cdr, DARCOM, Attn: DRCDMD

Cdr, DARCOM, Attn: DRCDMR

Cdr, DARCOM, Attn: DRCPP

Cdr, DARCOM, Attn: DRCPP-1 (3 cys)
Cdr, DARCOM, Attn: DRCDE

Cdr, DARCOM, Attn: DRCMT (20 cys)
Technical Libiary, Attn: DRXAM-L

AVRADCOM:

Cdr, Attn: DRDAV
Cdr, Attn: DRDAV-EGX, Mr. Dan Haugan
Technical Library, St. Louis, MO

AR} \DCOM:

PM, Cannon Artillery Weapons Systems, Attn: DRCPM-CAWS
Cdr, Attn: DRDAR

Cdr, Attn: DRDAR-PML, Mr. Donald J. Fischer (7 cys)

Cdr, Benet Wpns Lab, Attn: DRDAR-LCB-S, Dr. F. Heiser
Chemical Systems Lab, Technical Library, Attn: DRDAR-CLY-T
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DRXIB~MT
DISTRIBUTION (Cont'd):

Aberdeen Proving Ground:

Cdr, Attn: STEAP-MT<M, Mr. T.R. Giroux

ARRCOM:

Cdr, Attn: DRSAR-ASA

Cdr, Attn: DRSAR-AS

Cdr, Attn: DRSAR-CG

Cdr, Attn: DRSAR-IRB, Mr. August Zahatko (5 cys)
Cdr, Attn: DRSAR-IRW, Mr. Arne Madsen (2 cys)
Cdr, Attn: DRSAR-LEP (5 cys)

Technical Library, Attn: DRSAR-LEP-L

ANMRC:
Dir, Attn: DRXMR-PMT, Mr. Raymond Farrow
Dir, Attn: DRXMR-EO, Dr. Morton Kliman
Dir, Attn: DRXMR, DRXMR-M, DRXMR-PL, (1 cy ea)
Dir, Attn: DRXMP-MI, Mr. G. Darcy, Jr.
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